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A major diagnostic innovation 


At this time, Organon proudly introduces Pregnos- 
ticon Dri-Dot, the first practical test for the rapid 
detection of early pregnancy as a standard pre -x-ray 
precaution. Easy to do, sensitive and i inexpensive, 


Pregnosticon Dri-Dot takes just 
moments to return an answer and 
can forewarn you when even the 
patient herself is not yet aware of 
pregnancy—or denies it. Techni- 


cally, Pregnosticon Dri-Dot is an . 


immunologic detector of human 
chorionic gonadotropin in urine (at 
levels of 1,000-2,000 I.U. HCG/ 
liter) comprising dried pre-meas- 
ured, reagents deposited on dispos- 
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Available in Canada and the United States 
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disposable slide test for pregnancy 


An important precaution in песа 


ORGANON INC. West Orange, N.J. 07052. 





able paper slides. It eliminates critical mixing and 
measuring of solutions, dispenses with messy clean-up, - 
avoids the errors that can result from reuse of im- 
properly cleaned slides. Unlike all other slide tests, 


Pregnosticon Dri-Dot is stable at 
room temperature and so compact 
it can be stored safely and easily. 

Pregnosticon Dri-Dot is avail- 
able from pharmacists and labora- 
tory supply dealers in economical 
kits of 25 and 100 ready-to-use, 
singly wrapped tests. For more in- 
formation please contact Director 
of Diagnostic Services. 
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Clean bowel means clear picture. X-PREP Liquid | 
is designed specifically for preradiographic bowel cleansing— ` 
without enemas, suppositories, or overhydration. 


Good-to-excellent visualization is usually obtained 
with a single, simple dose.* No residual oil droplets 
(as is often the case with castor oil) obscure the picture. 


Pleasant taste of X-PREP Liquid meets with high patient 
_ acceptance.* Simplicity and ease of administration 
are appreciated by the patient at home, by 
the nursing staff at the hospital. 


*References available on request. 


ne step-One dose-One bottle 


-PREP Liquid 


(standardized extract of senna fruit) 
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Radicamera 





Compare Performance 
Not ell gamma cameras are 
created equal. 

Nuclear Data designed the 
Radicamera to be better than equal. 

Both clinical scintigraphs and 
engineering evaluations corroborate 
the Radicamera's clear-cut 
perfcrmance superiority. 

Radicamera resolves ?/3?-inch (less 
than 4mm) phantom bars using a 
technetium source — a capability 
unparalleled by any other gamma 
camera. Images are clearer, sharper 
than aver before. 

The exceptionally short dead time 
(i.e., excellent pulse-pair resolution) 
of the Radicamera makes it ideal for 
dynamic studies. 

Eff ciency variations are minimized 
through careful phototube 
performance matching, precise matrix 
arithmetic, an oversized 13-inch 
crystal which is bonded to the quartz 
light interface, and optimized 
phototube spacing. 

Field uniformity of the new 
Radicamera remains extremely even 
throughout the effective field-of-view. 

Hich energy performance is virtually 
background free because of the heavy 
shielding provided at the front 
and sides of the crystal. 

Medium and, more importantly, low 
energy (technetium) performance 
charecteristics are excellent. Several 
collimators complement the 
@adicamera’s better than 8 mm FWHM 
intrinsic resolution. These include 
high resolution and high sensitivity 
20,000 hole units designed for use 
with technetium, as well as diverging, 
converging, pinhole, standard 5000 
hole low-medium energy, and 1000 
hole medium-high energy 
collimators. 

In short, across the full clinical 
enercy spectrum, the Radicamera is 
an extraordinary performer. 


Compare Features 
Counterbalanced detector plus 
gimbal mounting permit unequalled 
speed,range, and ease of positioning. 
Hand locks secure detector 
orientation if desired. 

"Stereo" or three-dimensional 
images can be produced using the 
new Radicamera's ability to take 
precalibrated opposing scintigraphs. 
A special holder for these scintigraphs 
allows stereoscopic viewing. 
Opposing view tomography is also 
possible with the standard 
Radicamera. 

Radicamera offers simultaneous 
readout of both counts and elapsed 
time. Either may be pre-set to yield 
greater flexibility in organ imaging. 

A dot-shaped electronic marker has 
been provided to identify relevant 
anatomical landmarks. More than one 
dot can be generated to outline 
areas or define boundaries. 

Calibration, marker positioning, 
pre-set operations are all 
accomplished via pushbuttons. 

Both normal and variable 
persistence oscilloscopes have 
been included to provide standard 
and cumulative display of 
radiopharmaceutical distribution. 

Optional cart permits total mobility. 
System can be taken into intensive 
care units and to patients’ bedsides. 

Scintigraphs may be taken with 
either the standard dual-exposure 
Polaroid or optional automatic 
70 mm camera. 

Flexible system configurations; 
rapid, noiseless set-up and easy 
operation all characterize the 
Radicamera. Related to these features, 
however, is the most important one 
of all: clinical studies performed with 
the Radicamera are clean, crisp 
and clear. 


Compare Support 

Nuclear Data has been building 
sophisticated nuclear research 
instrumentation for over a decade. 
Itis the world's best known 
manufacturer of multichannel 
analyzers and computerized image 
data processing systems for gamma 
cameras (the MED 50/50 and its 
recently introduced successor, the 
MED 11). Now Nuclear Data is intent 
upon becoming the best known name 
in gamma cameras, too. 

First, we ve constructed a better 
gamma camera. 

Second, we ve established a service 
force capable of meeting the 
clinician s demand for quick response 
But readily available service is an 
ongoing goal. We plan to give better, 
faster service every year. 

That's something a Radicamera 
user will appreciate. Because he's the 
one who benefits from Nuclear Data's 
determined drive tóward excellence. 


Summary 
Radicamera offers better resolution, 
easier operation, and faster 
positioning than any other gamma 
camera available. It takes up less 
laboratory space than any of its 
predecessors. It offers a wide range 
of capabilities. And it is fully 
supported after installation. 

All this, at a price significantly below 
that of conventional gamma cameras. 


ААИ. 


Nuclear Data, Inc. 
Post Office Box 451 
Palatine, Illinois 60067 
Tel: 312/529-4600 





Nuclear Data, Inc. 
Rose Industrial Estate 
Cores End Road 
Bourne End, Bucks., 
England 


Nuclear Data GmbH 
Medical Section 
Feldbergstrasse 55 
637 Oberursel 

West Germany 


Selektronik A/S 

a subsidiary of 
Nuclear Data, Inc. 
Hammervej 3 
2970 Horsholm, 
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Nuclear Data 
Scandinavia AB 
Torggatan 4 

211 40 Malmo, 
Sweden 


TELEDYNE ISOTOPES 
INTRODUCES ITS NEW 


MAUDERLI-BRUNO 
INTRACAVITARY 
DOSE RATE METER 





Developed for measurements of dose 
rates in the rectum and bladder during 
gynecological implants of radium or other 
radioactive sources for treatment of carci- 
noma of the uterine cervix. 

Convenient 10W mass probe unit. 
Easy-to-read meter with three linear scales 
0-50 R, 0-100 R/hr, and 0-200 R/hr. 
Straight probe of stainless steel (20 cm 
long, 0.5 cm diameter) graduated in 1 cm 
intervals. 

Self-contained carrying case with storage 
for probe and cables. 

Rugged aluminum wall ionization chamber 
at tip of probe... chamber volume 0.25 
cm’. 

Negligible stem effect from radiation and 
temperature. 

Solid state FET amplifier with no warmup 
period ... drift less than 1% of full scale 
per hour . . . fast response by feedback 
circuit technique. 

Energy independent within + 5% for radio- 
active sources of energy greater than 300 
keV. 

Battery life approximately 75 hours. Battery 
test position. 

Price $995, F.O.B. Westwood, including 
case. 


for more information write or call: 


ҮМЕ ISOTOPES 


IMPORTANT! 


OBTAIN MAXIMUM 
MARKET PRICES... 
from the nation’s 
largest buyer of 
used x-ray film... 


donald 
Elroy 
INC 


35 years of integrity 


we purchase all brand and sizes of used x-ray 
film from anywhere in the United States... and 
we pay the freight cost. 


we pay in advance if requested, or immediately 
upon the receipt and weight evaluation of your 
shipment. 


our maximum market prices are gauged by the 


metals market and are adjusted continuously to 
reflect full value. 


we Offer 12-month, cumulative Incentive Pay- 
ment Bonuses for consistent shipments of used 
x-ray film. You reduce storage problems, earn 
highest weight increment prices. 


write for—your computerized, up- 

to-the-hour Quotation for Purchase 

Plan that assures you of our 
pledge to give . . . Maximum 
Market Prices. 


DONALD McELROY, INC. 
9573 william street 
rosemont, illinois 60018 


Please send me COMPLAN TODAY. 





ADDRESS 


` an 





50 VAN BUREN AVENUE, WESTWOOD, NEW JERSEY 07675 
PHONE: 201-664-7070 TELEX: 134-474 
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Special purpose 
General Electric 
systems 

answer special 
problems in 
your schedule 


Situations arise in every procedure 
schedule when special purpose systems 
best meet your needs. They can help 
relieve the pressures of patient loads; 
and, in some cases, enable you to 
extend information gathering capability. 
General Electric offers systems made 
to order for these situations. 

Here are four examples... 





— ор — 


Each system designed 
for specific procedures to 
maximize specific 





For Radiography: 
AMX-110™ 


It's a completely self-contained 
mobile x-ray system. Lets you 
perform routine radiography, 
anywhere, with procedure 
room capability. And, includes 
the power needed to drive 
itself to patients, even over 
carpeting. 


AMX-110 auto/mobile x-ray 
system is cordless; no costly 
wiring needed. Instead, the 
system utilizes three 40 volt 
nickel-cadmium cell groups. 
The cells are warranted up 
to five full years. 


The cells store 10,000 mAs at 
100 kVp. May be recharged to 
full capacity overnight, or 
faster depending on the 

stage of discharge. Because 
it's cordless, AMX-110 is a 
valuable emergency back-up 
unit. 





AMX-110 combines a 100 mA 
rating—equivalent to 150 mA 
two-pulse conventional 
generators— and stabilized, 
low-ripple DC output up to 

110 kVp. Permits use of a 

grid for chests and radiography 
of heavy body parts. 


Push the handle down to 
activate the variable speed 
power drive; release it and the 
unit automatically brakes. 
Repeated full-power exposures 
may be made after AMX-110 
has been driven to the 
procedure site. Even clear 
across the hospital. 


For Fluoroscopy: 
Mobile Fluoricon' 


The versatile positioning 
capability of GE's Mobile 
Fluoricon image intensifier 
permits real-time images from 
any point of view. 


Move it to bedside. To 
emergency. Surgery. Cast 
rooms. Orthopedics. ICU/CCU 
wards. For all procedures, 

the unit's crisp video 
presentation makes available 
instant information for 
on-the-spot decisions. 


Mobile Fluoricon smoothly 
tracks straight ahead or to 
either side. The C-arm rotates 
up to 180? side to side, 

90? front to back, to 


diagnostic information 


pinpoint the desired viewing 
area. Powered 18 inch vertical 
travel, and reversal of tube 
unit and intensifier positions, 
add positioning versatility. 





You get detailed image 

clarity, even in normal room 
light, because of a full- 
coverage / inch image tube, 
small 1.0 mm focal spot, 
built-in automatic brightness 
control and wide bandwidth 
video. To record areas of 
interest, insert a 9% x 9% inch 
cassette; the unit automatically 
switches to radiographic 
radiation levels. Returns to 
fluoro levels when the cassette 
is removed. 


Now read about two more 
special GE systems... 








“More systems answers 
` for specialized- 
ee loads . 
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En апа Tomography: - 
Maxitome™ 


It's a dual deal. Radiography 
and tomography, programmed 
with the turn of a dial, to help 
relieve the pressures of 
growing patient loads. 


Select Maxitome s eleven 
tomographic patterns, from 
linear to pluridirectional. And, 
adjust the plane, mm by mm, 
from zero to 240 mm above 
the floating top table. 


Dial again for Bucky-quality 
conventional radiography. With 
collimation automatic, manual 


or controlled from remote. And, 


manual masking integrated 
into the table. Each procedure 
permits multiple film formats 
up to 9 on 1. 


You can also confirm patient 
position, reduce retakes, 


with intensified TV fluoroscopy. 


Angulate the tube unit to 

perform oblique view technics. 

And do off-table radiography 
.. even with a vertical Bucky. 

The tube unit and table Bucky 

~~ automatically realign when 

| you ! eturn to tomography. 


For Mammography: 
MMX" — 


This totally-integrated system 
simplifies preparation, saves 
set-up time, for mammographic 
procedures. And, its mobility 


permits expanded function 


of any radiographic room. 


MMX can localize a lesion 

in an improved detail, two 
inch diameter area. The beam 
adjusts to radiograph this 
pre-selected site at normal 
intensity; outlines and shadows 
the rest of the breast. Two 

mA ranges, high and low, 

plus major and minor kVp 
settings assure desired 
radiation penetration, to match 
patient size and/or view 
needed. 


The system's flexibility permits 
any necessary view, seated or 
supine, with simplified patient 
positioning. Provides positive 
compression of any sized 
breast, regardless of cone 
position. Includes molybdenum 
filtration and a special 
molybdenum-target x-ray tube. 
Assures transmission of the 
radiation spectrum needed for 
optimum film detail and 
contrast. 


Optional phototiming permits 
accurate reproduction of film 
density from one examination 
to the next. Because MMX 

is mobile, it easily rolls out 

of the way to clear the 
radiographic table for other 
technics and/or for parking. 


And, here's how GE 
approaches service 
for every system... 





GE service 
matches 
special talents 
to special 
needs 


The whole idea is to help keep your 
»rocedure schedules on schedule. 
"And, the reason we can live up to 
‘his idea is the man who serves you. 


-e's one of more than 700 field 

service technicians...the largest 
medical service force in North America. 
"па, he's located where he can get to 
wou fast with help when needed. 


You can count on the quality of that 
Yelp because of GE's in-depth training 
'egimen. At the Medical Systems 
Institute, our unique service education 
zenter, continual programs keep all 
GE sales and service representatives 
Jp-to-date. And train new men too. 


That's why you can rely on a GE 
service program tailored to your 
specific requirements. Ask your GE 
representative. He's something special. 


General Electric Medical Systems, 
Milwaukee, Toronto, Liege. 


GENERAL @@ ELECTRIC 








‘‘Cross-fogging”’ is a term commonly used to 
describe the increased film fogging which occurs 
in simultaneous biplane angiography due to the 
fact that the film in each plane is hit by scattered 
radiation from two exposures. Cross-fogging can 
be reduced by using low kV, tight collimation, 
good grids or air gap between object and film. In 
addition, if you have a biplane SCHONANDER 
AOT-R installation, you can eliminate cross- 


fogging entirely by alternate program-loading 
of the film magazines. This technique gives 
you up to 15 films in each plane at exposure 
rates up to 3 exp./sec. in each plane. Thanks 
to the long film compression time in the 
AOT-R changer, ample exposure times are 
available even though the changers have to 
operate at 6 exp./sec. in order to give three 
alternate film pairs per second. 


Only cutfilm changers 
allow the above mentioned 
technique to be used for 
elimination of "Cross-Fogging" 
without film waste— 
one good reason to choose 
SCHONANDER AOT-R cutfilm 
changers. Other reasons: 

e Dependable, improved film 
transport 


e High resolution without 
vacuum procedures 


e Convenience—Proven quality— 
Economy 
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We call our filmchangers “AOT-R”— 
most radiologists іп the U.S. call their filmchangers . . . "SCHONANDERS" 


elema-schonander. inc... «se uve BOULEVARD: 


К GROVE VILLAGE, ILLINOIS 60007 ° (312) 593-6770 
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Introducing the New 
Ultra-TechneKow: 





with 





1. New enlarged lead 
shield reduces radiation 
exposure to the operator. 
With at least 115 inches of 
lead all around the generator column this is 
one of the best shielded generators available 
today. 


2. New ‘‘lon Control’’ Process (patent 
applied for) reduces aluminum level to a 
point where it is virtually undetectable by 
normal laboratory test methods. The eluate 
may be used with any of the currently avail- 
able sulfur colloid kits or with other tagging 


Technetium Generator 


New Features 


procedures requiring low aluminum levels 


3. New 500-ml saline supply allows as many 
as 15 or 16 elutions per week. The saline 
supply is built in and factory sealed, an ex 
clusive feature of the new Ultra-TechneKow. 


4. New self-aligning milking station makes 
the elution process simpler than ever. Wher 
the ''Sight Glass'' elution shield with evacu: 
ated vial is placed into the milking station 
the needle is automatically centered ove) 
the evacuated vial. Press plunger down, turr 
slightly to lock into position, and elutior 
proceeds automatically. 


It's the most advanced concept in technetium-99m generators. 


This all-new, redesigned version of our Ultra- 
TechneKow series is carefully engineered 
into an attractive, pre-assembled, com- 
pletely self-contained unit. This model is the 
culmination of seven years of experience 
making technetium-99m generators. The 
Ultra-TechneKow Generator is shipped each 
week complete with evacuated elution vials, 
needle pack with labels, molybdenum-99 


and technetium-99m reference tables, 
needle guard for operator safety, convenient 
carrying handles, and package insert with 
complete information. 


Contact your Mallinckrodt/Nuclear represen- 
tative now for detailed information on this 
unique new product of Mallinckrodt/Nuclear 
research. 


Mallinckrodt 





RADIOPHARMACEUTICALS 
Mallinckrodt Chemical Works 
St. Louis, Missouri 63160 


Show this processor ad 
to your fingers. 


With Sakura's QX-1200 X-ray 
film processor, you can change 
from 90-second to 3-1/2 minute 
processing by just pushing a but- 
ton. No other processor has this 
feature, which makes the 1200 a 
bit of good news for your fingers 


Exclusive Distributors 
Western Hemisphere 


For you, the 1200 provides a big 
output from a small unit (only 5.5 
square feet of floor space), is easy 
to operate and service, and gives 
you years of low-maintenance op- 
eration. It has direct developer 
and dryer temperature readings, 


KEUFFEL & ESSER X-RAY, INC. 
X-Ray Film anc Instrumentation 
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end cffers automatic feed for roll 
and cut film as an option. 
THIS PART IS FOR YOUR HEAD 
If you'd like further information, 
send for our catalog. 
Keuffel & Esser X-Ray, Inc., 750 
Huyler St., Teteboro, N. J. 07608. 





Show this processor ad 
to your feet. 


Sakura's QX-Matic-S 3-1/2 min- 
ute processor is ideal if you've 
developed aching feet from walk- 
ing to a centralized processor. 


The QX-Matic-S lets you de- 
centralize. You can put a QX- 
Matic-S in the operating room, 
you can put one in the emergency 
room, you can even put one in 
the special procedures room. And 
since they only cost about $4000 


each, you can do it without put- 
ting your budget into a bind. 


The processor can be con- 
verted to two minute operation 
without extra cost. An optional 
automatic feed and take-up for 
roll and cut film eliminates hand 
feeding. There's also a self con- 
tained replenishing system for 
developer and fixer that operates 
automatically. 


KEUFFEL & ESSER X-RAY, INC. 
X-Ray Film and Instrumentation 


AX 





Easy to clean, easy to service, 
easy to operate and easy to get to. 
That's the QX-Matic-S. 

Isn't that feet and shoulders 
above what you have now? 


THIS PART IS FOR YOUR HEAD 
If you'd like further information 
on our QX-Matic-S, send for our 
catalog. 
Keuffel & Esser X-Ray, Inc., 750 
Huyler St., Teteboro, N. J. 07608. 


Exclusive Distributors 
Western Hemisphere 
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15 her tumor getting 
the prescribed dose? 


SHM helps make sure. 


In the final analysis, that's what radiotherapy reliability 
is all about. So, we're making instruments to help you 
measure treatment parameters before the treatment. 

With the SHM isodose plotter, for example, getting 
accurate, real-time planning data becomes routine. You 
don't need to extrapolate from old data or make 
assumptions about equipment performance. 

The SHM plotter uses solid-state computer circuitry, 
and an ultra-sensitive semiconductor diode detector 
that moves smoothly through the water phantom in 
precise V4 mm steps. Each point is automatically plotted 
with positional accuracy better than + V» mm. A precision- 
machined drive assembly assures continuous, 
uninterrupted operation. 

And, it's fast. With the fully automated model, you can 
make your setup and plot a set of curves for any field in 
less than an hour—without a computer. 

If you have a computer, good! You'll save even more 
time. And your computer will use real data—not 
assumed information—because the SHM plotter interfaces 
directly with any medium-sized computer. 

In addition, the SHM plotter makes it easy to 
experiment with field sizes and shapes, to further improve 
treatment precision. This also makes it an effective 
teaching tool. 

On top of all this, the SHM plotter is compact enough 
for you to pack in your car. 

Our Radiation Field Scanner is another way we've 
improved radiotherapy reliability by improving treatment 
accuracy. It measures the geometry of fields up to 
44 x 44 cm in one, fast operation. You get immediate 
readout on a meter or an optional X-Y plotter: for Co60, 
Betatron and linear accelerator units. Accuracy is +1 mm. 

Instruments like these are just part of the reason why 
SHM Nuclear is the fastest growing company in 
radiotherapy. 

For example, we make the Therapi 4, a linear 
accelerator so reliable it's becoming standard equip- 
ment in independent clinics across the country. 

We're also providing complete service, and replace- 
ment parts that out-perform the originals, for radio- 
therapy departments which use other people's equipment. 

What's more, in our four years as a company, we've 
successfully introduced more new products and services 
to improve radiotherapy reliability than any other 
manufacturer. And more are on the way. 

Find out how SHM can help you improve the 
reliability of your radiotherapy operation. Call or write: 
SHM Nuclear Corporation, 568 San Xavier, Sunnyvale, CA 
94086. Phone: (408) 245-3136. 





SHM Nuclear Corporation 


Radiotherapy reliability—we're doing 
something about it, from facilities planning to 
the delivered dose. 


Announcing the 


MV 300A 


300 FILM 
MOTORIZED 


X-RAY 
VIEWER 
READ 12 FILMS fF 
Six 
Over Six 


























~ Now the Jumbo 6 over 6 300 Film Motorized 
Viewer, the only viewer made to read 12 — 
14 x 17” films or 84" wide panels of smaller 
film sizes. Individual control of light (bright, 


am « oe <a. 


Only 99%” Wide, 93 9/16" High. 28 9/16" Deep normal or off) for each of the 12 films. 50-6 
154 Wide TUNA shelf ST P Bank wide plexiglas viewing panels. 


300 Film capacity, 50—6 bank panels. 


Fast action—60 Second maximum access time 
to any film. The 50 button—MV200C Selector 
© is available for automatic case retrieval. 


; . ш -— ireds of MV200A are in use. Radiologists 
Built and designed same as the MV200A 200 film чина asot SUA айпи ше, В idiologists 
| agree it is the best and now the MV300A 


offers still greater value; easier reading, larger 
capacity, faster action, minimum floor space 
and lowest cost per film! 


5 & S Motorized Viewer with new modular construc- 
tion for easy delivery in sections and quick installation. 





——! MV300A 300 Film Viewer $ 9995.00 

MV200A 200 Film Viewer 1630.00 

S. & S. X-RAY PRODUCTS INC. MV200C Selector 1395.00 
87-93 JAY STREET, BROOKLYN, N.Y. 11201 FOB Brooklyn, N.Y. 

Telephone: 212-624-7035 Brochures, Dimensions & Users List on request. 








ONE OF THE MANY S. & S. ACCESSORIES SOLD BY YOUR LOCAL X-RAY DEALER 








Siemens 


Introducing a fully coordinated 
x-ray examination system for the most demanding 
requirements of hospitais and private practice. 
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to match different 


headwards and foot- 
wards, and about 5-1/2 
inches transverse. 


spotfilm device with 
its comprehensive 
cassette program is a 
completely new 
development. With its 
use in conjunction 
with the Sireskop 3 
table, the radiologist 
can concentrate on 
the examination 
procedure with his 
patient rather than 


The Sireskop 3 with Explorator 35 spotfilm device 
brings new operating simplicity 
to extensive x-ray examination procedures. 


The Sireskop 3 is a fully motorized Sireskop 3 can be selected independently 
examination table capable of any desired of the room arrangement. The Explorator 
examination position, from vertical to 35 has a control arm that can be operated 
horizontal and to 90° Trendelenburg. The with either the right or left hand. The 
table top moves, starts and stops controls for fluoroscopy, radiography, 
smoothly without jittering at either collimator actuation and table-top move- 
of two speeds | ment are all within 


reach of the fingers 


examination tech- of one hand. 

niques. The Sireskop The Explorator 35 
table top “floats” so accepts standard 

that it can be shifted cassette sizes up to 
by morethan 19inches 14 in.x14 in. All 





cassettes can be 
inserted without 
frames from the 

front or rear. 

When fitted with 
the Sirecon image 
intensifier television 
unit, the Sireskop 3- 
Explorator 35 com- 
bination offers many 
А advantages. 

Other special 
arrangements are 
' possible for cine- 

J fluorography, 70 or 
* 100 spotfilming 





The Explorator 35 






computing, re-computing, setting, and video recording. Remote control 
re-setting, positioning and re-positioning. of the equipment is also available. 

The spotfilm device is suspended The Sireskop 3 will accommodate 
unilaterally from a supporting arm. This spotfilm devices, Explorator 25 (9-1/2" 


permits patientsto step behind the device x 9-1/2"), and Explorator 30 (10" x12") in 
from either right or left. And it means the addition to the Explorator 35. 





Siemens | 


Explorator 35 Spotfilm device 
leaves nothing to chance. 


The Explorator 35 spotfilm device is 
designed for convenience, ease of opera- 
tion and, of course, versatility. It pro- 
vides for electrica! control of all the 
switching procedures. Its light weight and 
compact size make for ease and flexibility 
of movement. This is true even with the 
large-format image intensifier because 
an auxiliary motor drives the device up or 
down at the touch of a finger. 

For details, contact your Siemens 
representative or Robert MacKinnon, 
Siemens Corporation, 186 Wood Avenue 
South, Iselin, New Jersey 08830. 

Phone: (201) 494-1000. 
Siemens. A three 
$ billion dollar name in 
SIEMENS quality products. 





Explorator 35 cassette program. 


Here are four ways to handle vour 
in-vitro and in-vivo testing requirements. 


IN-VITRO 


LOGIC™ scintillation 
well counter 


LOGIC™ is a simplified in- 
tegrated spectrometer and 
well counter that’s easy to 
operate. Most important is 
the LOGIC™ unique service 
commitment. When pro- 
blems arise, a unique service 
program goes into action and 
your unit is back in operation 
fast. Every LOGIC is 
built with solid state and in- 
tegrated circuitry to give 
greater reliability and less 
downtime. 


The LOGICTM symptom de- 
scribing manual allows you to 
pinpoint most service prob- 
lems in minutes. A call to our 
technical representative con- 
firms or corrects your diag- 
nosis immediately. The cor- 


LKB/ Wallac 
automatic gamma 
sample changer 


The LKB- Wallac 80000 auto- 
matic sample changer handles 
a large capacity of samples to 
free your skilled staff for 
other duties. It allows long 
uninterrupted automatic runs 
with either uniform or inter- 
mixed samples. 


The sample conveyer oper- 
ates as an endless belt giving 
you fast, safe and secure 
pneumatic handling of sam- 
ples. There are two methods 
for positive sample identifica- 
tion before measurement, its 
position on the conveyer belt, 
and a binary coded cap. And, 
samples are changed in only 
10 short seconds. Data read- 





rect plug-in circuit board ora 
replacement LOGIC™ js air 
shipped to you the same day. 
You're back in operation 
within 24 hours. In short, if 
you have trouble with a 
LOGICTIM, we'll repair or re- 
place it with a service loaner 
in 24 hours or less. 





out is supplied in printed 
form or on punched tape. The 
Wallac automatic sample 
changers simple foolproof 
controls allow you to handle 
your needs efficiently and 
accurately. 


IN-VIVO 


GRAPHIC™ 
Rectilinear scanner 


GRAPHIC™ operation is 
simple. The control panel is 
designed for a logical left to 
right set-up procedure. Start 
at the left with Power On and 
work your way in a logical 
sequence to the right of the 
panel to Scan On. GRAPH- 
IC™ two-position film 
cassette allows you to scan 


LOGIC™ 
with uptake module 


By simply adding a medical 
stand and probe with colli- 
mator to either of two 
LOGIC™ models, the 111 or 
121, you’re ready for thyroid 
uptake studies. The LOG- 
IC™ modular concept pro- 
vides add-on capabilities for 
you. Buy what you need when 
you need it. And, you still get 
the unique service commit- 
ment provided only by LOG- 
ICTM when problems 
arise, we'll repair or replace 
your instrument with a serv- 
ice loaner in 24 hours or less. 


ABBOTT LABORATORIES 
Radio-Pharmaceutical Products Division 
North Chicago, Illinois 60064 

Health Care Worldwide 

World's Leading Supplier 

of Radio-Pharmaceuticals 


Representative for Europe. Labor-Service GmbH, Abt 
Radiopharmazeutika, 6236 Eschborn/Ts, Germany, Postfach 1245 


14" x 17" in either direction, 
across the chest or lengthwise 
along the body. GRAPH- 
IC™ will accomodate a 
variety of large scan field re- 
quirements with uniform 
ease. And, GRAPHIC™ js 
built to last requiring a mini- 
mum of service attention. It’s 
so rugged that we warranty it 
for mobile operation. You 
have to be tough to work 
under these conditions. 








And, these instruments come 
from a full-line supplier who 
assures you of a continuing 
service commitment to train 
and assist your personnel in 
all their needs. It's our privi- 
lege to keep your Abbott in- 
struments operational. 


How strong the rest of the chain is doesn't matter. 





























It's as true in a fluoroscopic image chain as it is in any 
other chain. Every link has to perform. | 

But equipment purchasing today has become a 
numbers game. And that's wrong. If each compo- 
nent of a system is not interfaced to work as a 
matched part of that system, all you've bought 
is simply more noise. 

Profexray is dedicated to that systems con- 
cept. We take our pioneering break-throughs 
like large-format spot-film cameras and 
the world’s first commercially available 
x-ray TV camera and integrate them 
into an image chain that provides 
maximum capability—not just the 
latest technology. We're lire 
looking for ways to up-grade each 
link of that chain. Rest assured 
that as we do, we'll link up the 
new technology to weld a 
stronger chain. To give you a 
totally up-graded system. 

Call your Profexray repre- 
sentative today. Let him 
show you how to link pro- 
gress with performance. 


[H PROFEXRAY 


Litton Des Plaines, Illinois 60018 





Clinical 
Radiotherapy 
Sources 


Amersham /Searle has a range of sources designed for 
maximum integrity, convenience in handling and safety 
for both operator and patient. 
























Cesium-137 for Interstitial and Intracavitary Use. 
Needles and tubes of welded platinum-iridium alloy 
containing Cesium-137 in insoluble form. All activities stated 
in terms of milligrams radium equivalent. 


Clinical Beta Sources. 
Ophthalmic Applicators 
Surface Applicators 

Teletherapy Sources 
Extracorporeal Blood Irradiators 


Please write or call our home office—details of 
specifications and prices will be sent on request. 


OUR SPECIFIC ACTIVITY IS SERVICE. 


22 Amersham/Searle 


AMERSHAM / SEARLE CORPORATION: 
An Activity of G. D. Searle & Co. and the Radiochemical Centre 


2636 S. Clearbrook Drive/Arlington Heights, Illinois 60005 
Telephone: 312-593-6300—Telex: 28-2452 


Does your barium 





suspension 


contain a secret ingredient? 
Such as contamination, perhaps? 


Recent published material shows that ' Bacterial 
contamination * was found on three occasions 
in barium sulfate suspensions prepared for use 
in examination of the gastro-intestinal tract. ? 


redi-FLOW^s takes that suspense out of barium 
sulfate suspension with terminally sterilized 
individual doses — the ultimate step in 
prophylaxis.’ 


Three recent isolated instances show that the 
possibility of contamination in barium sulfate 
preparations is a cause for concern. Circum- 
stances indicate that patient-personnel contact 
is the most likely source. 


جڪ 
DR‏ 
V GASTRIC SUSPENSIÓN 1‏ 


„те Ft OVW 


Sita 





redi-FLOW, the instant barium suspension in 
individual dosage cans... reduces the danger of 
such contamination to the minimum. 
What's more, redi-FLOW is a valuable time- 
saver with: Uniform viscosity for consistent, 
reproducible film results; no tedious preparation 
or messy cleanup; fewer patient problems 
because redi-FLOW goes down deliciously. 
redi-FLOW —the simpler, safer, barium 
sulfate suspension... available in Gastric and 
Colonic forms. 

Flow Pharmaceuticals, Inc. 


936 Commercial Street 
Palo Alto, Calif. 94303 





*Eschericbia coli, Klebsiella, Streptococcus 
faecalis, Pseudomonas, Achromobacter, 
Aerobacter, Clostridia. 

! Radiology, 97:182-3, Oct. 1970. 





Quality commitmer 


The common denominator for all Kodak special-purpose x-ray 
is quality — just as it is for your own special radiographic ne« 





KODAK RP/F X-OMAT FLUROSPOT Film is a high-speed, 90-second automatic processable film capable ‹ 
providing excellent contrast and definition. This is demonstrated in the above views where the mor 
of the pyloric end of the stomach and the first portion of the duodenum are well shown. 





KODAK RP/M X-OMAT Mecical X-ray Film for Mammography is an 
extra fine grain, high-contrast film designed for radiography 

of the breast. The views illustrated here show dense fibrocystic 
disease throughout. Note that the veins near the outer border, 
the retracted nipples, and skin layer are clearly defined. 





When your diagnostic program 
calls for special radiographic or photo- 
graphic applications, choose from a 
broad range of quality films designed 
to meet your specific needs. 

For radiographic examinations of 
the breast, you can choose KODAK 
RP/M X-OMAT Medical X-ray Film for 
Mammography. It's an extremely fine 
grain, high-contrast, direct-exposure 
film that gives you excellent radio- 
graphic detail. 

When preparing the mask in the 
subtraction of radiographic images, 
choose KODAK RP/SU X-OMAT Sub- 
traction Film. Compared to KODAK 
Commercial Film 4127 (ESTAR Thick 
Base), its reduced speed simplifies and 
allows more precise exposure control 
of the film in a printing frame or ina 
mechanical contact printer. 

And we also have special films you 
can use for spot technics, for therapy 
localization procedures, and for 
duplicating radiographs of patient 
records for teaching aids. Like all 
Kodak medical x-ray films, they pro- 
vide consistent high quality and 
excellent image detail. 

Each of these films is designed to 
give you the timesaving advantages 
of automatic 90-second processing. 

Your Kodak Technical Sales Repre- 
sentative is available to demonstrate 
their advantages. Or you can consult 
your x-ray products dealer. 


EASTMAN KODAK COMPANY 
Radiography Markets Division 
Rochester, New York 
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Sure our E-Z-EM® Prepackaged Disposable Barium Enema is among the finest available. The 
point is, it wouldn't be if the Sol-O-Pake barium inside weren't also among the finest available. 


And the reason we know it is, is that it’s our product too. A premium barium, providing superior 
performance on two important counts. One, Sol-O-Pake mixes instantly and remains in sus- 
pension. So there are no clumps to clog tubing, or produce artifacts in your film. And two, 
Sol-O-Pake coats excellently over a wide range of densities. So in high or low kilovoltage 
procedures ... filled or postevacuation examinations . . . routine or double contrast studies, 
you get the fine mucosal detail you need. 


Now that you know about Sol-O-Pake, remember there's an upper G.I. form as well. 


SOL-O-PAKE" 


In Upper G.I. Cup For Lower G.I. In Individual Packets 





Maximum convenience. Fast Prepackaged in the amount Economical. Packaged in individual 
flow through small bowel. Vanilla, you specify in E-Z-EM kits. For four or six ounce packets. Vanilla, 
chocolate, fruit or unflavored. use with or without an evacuant. chocolats, fruit or unflavored. 


E-Z-E PIONEERS IN G.I. RADIOLOGIC ACCESSORIES 
111 Swalm Street, Westbury, N. Y. 11590 (516) 333-8230 
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...a new Capability for the Hydradjust! 


Now, the versatile Hydradjust Urological Table can be equipped for tomo- 
graphic studies to further extend its capabilities in the hospital or clinic. 


With the tomographic attachment, body section radiography can be accom- 
plished with a single film cassette of desired size, or with a multi-film 
cassette “book”, 10 x 12 inch or 14 x 17 inch film size. 


The new tomographic attachment is engineered for simple, positive 
“lock-in” of the tube arm with the table; however, it may be just as easily 
disengaged, to return the Hydradjust to all its original capabilities. 


Hydradjust tables now in use can be fitted easily with the new tomographic 
attachment. Ask your x-ray equipment supplier or write direct for literature. 


A LIEBEL-FLARSHEIM 


SYBRON CORPORATION 
111 East Amity Road, Cincinnati, Ohio 45215 U.S.A. 












Products for 
Better Health 
from Sybron 
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first innovation — 
was reliability. 


We didn't stop there. 











And we havent stopped yet. 


When linear accelerators were first introduced they 
were used almost exclusively by hospitals with exten- 
sive physics support. Therapists were concerned that 
linear accelerators might require frequent tuning, and 
maintenance. Then Varian introduced the Clinac 4. 
Today it’s so trusted that the Clinac 4 is the only 
therapy machine in over half of our eighty installations. 
The reason is simple. By utilizing non-bent beam 
geometry, the Clinac 4 achieves the stability and 
dependability required in a heavy 
usage therapy machine. 


Reliability without sacrificing 

performance. The Clinac 4 will 
do all a busy radiotherapist 
expects from a heavy-duty ther- 
apy machine. From precise 
small-field rotational treatments 
of the prostate to extra-large mantle 
fields. From complex multi-port 

wedged treatments to simple rectangu- 
lar fields. All with the precision, reliability and 
repeatability needed by the therapists who use it. 


Radiation therapy is constantly being improved. So 
is the Clinac 4. Our recently announced new flatten- 
ing Alter gives exceptional small-field flatness, extra- 
small penumbra, improved central-axis depth dose 
characteristics, and maintains the excellent large-field 
flatness for which the Clinac 4 

has been noted. You may sel- 

dom need a 4 x 4 cm. field, 
with extremely homogeneous 
dose and virtually no penum- 
bra. But with our new flat- 
tening filter it’s there when 
you need it. And now the 
Computer Assisted Radiation 
Therapy (CART) system, pres- © 
ently in use at several hospitals, is 
avzilable to provide added safety and effi- 
ciency through verification, record keeping 
and machine control. 






















Assisted Radiation Therapy 


Our Continuing Engineering Program has developed 
new accessories, including the wire mesh shadow 
block holder and laser backpointer, and has incorpo- 
rated into new production models improvements 
based on experience from over 100 operating Clinacs. 


We eliminated the service hassle. When you need 
assistance, a member of our extensive service group 
can either help you over the phone, or arrive within 
hours. Established field offices near our customers are 
staffed with men extensively trained in trouble 
shooting and maintenance. In addition, 
ша computerized analysis of machine 
malfunctions, preventive maintenance 
programs, and the modular construc- 
tion of the Clinac all contribute to a 
low down time record. 


We minimized construction 
problems and the need to 
rebuild. The Clinac 4 
requires only slightly more shielding than cobalt 
and can usually be put into rooms designed for 
a rotational cobalt machine. Power and water require- 
ments, access dimensions, and installation time for 
a Clinac 4 are planned for minimum inconvenience. 


Controls for Computer 


We designed in patient reassurance. The Clinac’s 
clean design, small size, and smooth, quiet 
operation help relax your patients. Since there’s no 
warm-up time before each treatment, and dose rates 
can exceed 350 rads/min. at isocenter, a Clinac 
treatment customarily takes little more 

than one minute. 


Don’t take our word about the 
Clinac 4. Call any of the radio- 
therapists now using one. Write us 
and we'll provide a list along with full 
information on the Clinac 4. 


Varian Radiation Division, 611 Han- 
sen Way, Palo Alto, California 94303, 
tel. 415-493-4000; Springfield, N. J., 
tel. 201-376-6632; Detroit, Mich., tel. 
313-455-1570; Chicago ( Park Ridge), 
Illinois, tel. 312-825-6232; In Europe: 
Zug, Switzerland, tel. 042-23-25-75. 


varian 


radiation 
division 





| 99 .. you've conquered cancer 
and heart disease, and switched 
to preventive medicine... 


< The journey won't be easy. 
You'll have to travel past the 
limitations of your five senses. 
And be extra-familiar with the 
submolecular, as well as the 
intracellular, world. 

We have the instrumentation 
take you there. For instance, 
Nuclear-Chicago's Pho/Gamma 

Scintillation Camera. It's the 
choice of more than 95 
teaching hospitals and medical 
schools. They like its high 
resolution, ease of patient 
ositioning, and its choice of 


12 specialized collimators allowing 


one to switch from routine, 
‘‘bread-and-butter’’ imaging to 


highly sophisticated procedures. 


...the tools for getting there 
are here today. 


% of U.S. 


Our Pho/Dot is the world's most 
proven rectilinear scanner. Our 
Liquid Scintillation and Automatic 
Gamma Cou nters embody the 
newest ideas In н /- 
expansion lor radioimmunoassay 


and competitive bindin Ag tests 
And we coul ide say equally good 
things about our Pho/ Gamma 


Tomocamera, Data/Store 
Playback System, and similar 
products. But that wouldn't 
be modest. 

When the last of the Great 
Plagues that afflict humanity has 
been Wipe out, it will be because 
dedicated people have p 
pointed the method of a tack 
With instruments ike these. 


A SUBSIDIARY OF G 
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GAF has 


three 90-second X-ray films 
that don't look like | 


90 second X-ray films. 
They look like manually- 
processed films! 

And that’s the standard 
of your profession. 
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Now...thanks to major breakthroughs in emulsion and coating 
technology, GAF...America's oldest manufacturer of films, 
photographic papers and chemicals...brings you a family of 
medical X-ray films that assure you the three qualities you 
demand: resolution, detail, and maximum definition. 


GAF' HR "1000 
High Resolution Medical X-Ray Film. 
GAF HR 1000 is designed with a unique blending of ultra- 
fine grain photographic emulsions. When used with high- 
speed and ultra-high speed screens, it gives you image 
latitude, without graininess. Ideal for special procedures, and 
chest applications. 


GAF' HR “2000 
High Resolution Medical X-Ray Film. 


GAF HR 2000 lets you take full advantage of your three-phase 
equipment...without losing single-phase quality. A high con- 
centration of ultra-fine grain silver crystals gives you optimum 
resolution for laminography, chest radiography, angiography 
and general purpose radiography. 


GAF” HR™ 3000 
High Resolution Medical X-Ray Film. 


This high-contrast, fine-grain film is designed for general 
purpose radiography, and for short exposure angiography 
application. 


The GAF family of High Resolution Medical X-Ray films are 
the “workhorse” X-ray films that equal manual processing 
Standards because they’re conceived from a complete film 
and chemical technology that goes back to basic organic and 
physical chemistry. Call your local GAF representative today 
and ask him to show you the image of quality. 
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G AF Corporation 
Industrial Photo Division 
X-Ray Marketing Dept., ° 
140 W. 51 St., New York, N.Y. 10020 
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Studies show an average radiologist wastes a third of 

his reading time shuffling, mounting and dismounting films. 

That’s at least 10 unproductive minutes for each hour on the job. 

Let Radx Panoramascope give your ten minutes back. The “panorama” consists of 

ng plastic belt divided into 50 film pockets capable of holding 200 14x17's and roll-fed 


across an illuminator. To retrieve any film, simply push a button and roll it into view; 
Your clerical personnel can load and index your day's work in minutes. 
By virtue of design excellence, Panoramascope is the simplest of mass film viewers. 
It offers you lowest per-film cost and workhorse reliability. It's light, silent, mobile, 
smooth in operation and backed by a superb dealer and service organization. 


So don’t waste another 10 minutes. Contact Radx Corp., P. O. Box 19164, 


Houston, Texas 77024, Phone (713) 468-9628. PRADIT 








AECL's new Universal Therapy Simulator for use with 
high energy radiation equipment — (Cobalt 60, Linear 
Accelerators and Betatrons), is a precision diagnostic 
instrument for planning, developing and verification of 
therapy prescriptions. 





Therasim 720 accurately simulates movements of the 
therapy unit with respect to the patient. Positioning of patient, 
tumour localization and beam alignment are established thus 
increasing clinic capacity by releasing therapy units for 

their prime purpose — Radiation Treatments. 


Please write for detailed information or a visit by our rep- 
resentative in your area. AECL provides world-wide service. 


Atomic Energy of Canada Limited 
Commercial Products 


Р.О. BOX 6300, STATION J, OTTAWA, CANADA, K2A ЗМЗ 
TEL. 613/592-2790 + CABLE NEMOTA + TELEX 053-4162 
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A dramatic breakthrough in 


X-ray emulsion development 


from AGFA-GEVAERT 


CURIX RP1 


The fine grain, high contrast film 
for all general radiography. 


CURIX RP} i [| 
NM 


AGFA-GEVAERT 


RÓNTGEN Î 





This new family of CURIX films is manufactured 
under the most exacting conditions. Quality con- 
trol procedures are totally computerized to assure 
consistent diagnostic image quality day in and day 
out, even under marginal processing conditions. 


In the United States, CURIX films are sold by Low 
X-Ray Corporation, a nationwide network of local 
'epresentatives — professionals when it comes to 
serving your radiographic needs. Key Distribution 


LXC-6-M-72 





CURIX RP1L 


An extended latitude film that re- 
veals even the most subtle image 
variation in all KV ranges. 


га 
AGFA-GEVAERT 


CURIX Rr tL 





Centers throughout the nation are another assur- 
ance of prompt delivery on any item. 


For complete information on this new family of 
CURIX X-Ray Films, as well as the name of your 
local Low X-Ray Representative, write, or call 
collect today. And be sure to ask for a copy of our 
new 164-page Catalog of X-Ray Films, Supplies 
and Accessories — it's the most complete catalog 
in the industry! 


400 Columbus Avenue, Valhalla, N. Y. 10595 (914) 769-5900 


CURIX RP2 


The high speed, high contrast : 
film that doesn't sacrifice image 
quality under reduced patient : 


exposure. 


AGFA-GEVAERT | 
CURIX Rp2 AN à 
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- NOW AVAILABLE— 


CONSOLIDATED 
INDICES 


VOLUME VII 


embracing 


The American Journal of 
Roentgenology, Radium Therapy 
and Nuclear Medicine 


Volumes 89-101 (1963-1967) 


Covers some several thousand pages of origi- 
nal papers, editorials, biographical sketches, 
and abstracts of both domestic and foreign 
journals published in THE AMERICAN 
JOURNAL OF ROENTGENOLOGY, RA- 
DIUM THERAPY AND NUCLEAR MEDI- 
CINE for the years 1963-1967. 


Fills a very definite need and will be wel- 
comed by those who have occasion to con- 
sult the Journal during this five-year period. 
Increases the usefulness of your set of jour- 


nals a hundred-fold. 


A Limited Quantity 
Has Been Printed 


Order Your Copy 
NOW 


CHARLES C THOMAS : PUBLISHER 
301-327 East Lawrence Avenue 
Springfield - Illinois - 62703 


Send me the volumes I have checked below. I 
understand that orders are subject to the exhaus- 
tion of available stock. (This order is subject to 
withdrawal without notice.) 


Volume II (1938-1942) , $10.00 
Volume III (1943-1947) , $22.50 
Volume IV (1948-1952), $23.50 
Volume V (1953-1957), $25.00 
Volume VI (1958-1962) . $23.50 
Volume VII (1963-1967), $30.00 


*Volume I (1903-1937) out of print. 
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THE NEW IMPROVED 


STANFORD 
X-RAY STEREOSCOPE 
— CONSULTATION IN 3-D— 





International usage for 
over 30 years—be up to date 


See Your X-Ray Dealer 
—MADE IN USA— 


CZ SCHNEEMAN ELECTRONICS, INC. 
GRANT'S PASS, OREGON 





















A PROMISE FROM THE X-RAY DIVISION OF 
HANLEY MEDICAL EQUIPMENT COMPANY 


If you will write for our brochure on X-ray cabinets, 
we feel reasonably sure you will purchase. 


LOW PRICE & TOP QUALITY IS THE REASON. 
AMERICA'S LARGEST DISTRIBUTOR OF X-RAY CABINETS. 


HANLEY MEDICAL EQUIPMENT CO. 
5614 South Grand X-ray Division St. Louis, Mo. 63111 


In reply to advertisers please mention 
that you saw their advertisement in 


THE AMERICAN JOURNAL OF 
ROENTGENOLOCY, 
RADIUM THERAPY 

AND NUCLEAR MEDICINE 


CHARLES C THOMAS 


PUBLISHER 
Springfield * Illinois 






Next week 
your 70mm films 
can look like this! 





It takes one day to replace your present 
6 inch intensifier tube 
with a new Cesium lodide tube. 


Actually it takes only 2 hours, 

but we use the rest of the day for 
focusing the optics, 

adjusting dose rate levels 

and generally optimizing performance. 


A technological advance offers a thin 
Cesium lodide input screen 
combining high resolution with high 
x-ray absorption. 


During our field evaluation, one customer 
wanted to write the Nobel Prize committee, 
another simply celebrated with 

a champagne party. 


PHILIPS MEDICAL SYSTEMS, IN 


Send for your copy of "The Quality Image"; 
a white paper on image intensification. 





E-Z-EM’s practical answer to waste, spillage 
and mess. The GI cup contains E-Z-PAQUE", 
a rapid transit barium formulation — passes 
through the small bowel in half the time. 


THE 45¢ CUP 


Fill Mix Ready-to-use 








IT’S ECONOMICAL 


It costs no more to use the E-Z-EM GI Cup than to measure, pour and mix barium 
from a bulk container. We would be happy to supply you with free samples. In stock 
at your local dealer or contact: 


-Z-EM 


"System of your choice" 


111 Swalm Street, Westbury, N.Y. 11590 (516) 333-8230 





8 reasons you ll prefer 
EIMAC’s new X-ray tube housing. 


Adjustable cable terminals: The 

Eimac three-piece housing has been 
designed so that Cable Terminal position 
can be adjusted after loading to provide 0°, 


90°, 180°, or 270° Cable Terminal angles. 
An adjustment kit will be offered to 
permit relocation of Cable Terminal 


angles in the field. 











Universal port boss: 
Permits Port Boss mounting 
on any type x-ray equipment. 
Hardware will be provided for 

trunnion and other types of 
mounting arrangements. 


Port boss and window: 


Port Boss and window have 
been designed to accept most 


collimators. 









Universal stator mount: 
Permits installation 
of most existing stator 
types thus eliminating 
the need for multiple 
motor controls. 


Improved high 

speed tube mount: 
Excellent vibration 
damping is achieved 
through positive 
collet mounting and 
vibration absorbing 
cathode support. 


Radiation protection: Designed 
to meet present and foreseeable 
future radiation standards. 


More adequate internal electrical clearances: 
More adequate internal clearances insure greater 
electrical stability and long insert life. 


Remote heat exchanger capability: 
Required for today’s high heat stor- 
age rotating anode insert tubes. 






For detailed information, contact 
® EIMAC, 1678 Pioneer Rd., Salt Lake 
City, Utah 84104. (801) 487-7561. 
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Jan you 
describe ten. 
clinical benefits 
9f Image Data 
"Processing 
Systems? 


»everal hundred articles dealing with clinical applications of 
iuclear medicine image processing have now been published. 
ens of progressive nuclear medicine departments rely upon 
mage processing on a daily basis. And with good reason. 


lere are a few of the important protocols being done. And some 
підие сарабіііііеѕ. 


lood Correction 


liminates field artifacts and reduces the possibility of false 
egatives and false positives (due to gamma camera sensitivity 
on-uniformity) to a minimum. Many hospitals accustomed to the 
alue of flood correction won't look at a study until it has 

een corrected. 


creased Resolution 


creased resolution is a natural offshoot of field uniformity or 
ood correction. Most gamma cameras are detuned off the photo- 
eak to avoid the phototube rosette pattern artifact. In other 
ords, the cameras are “compromise tuned” for concomitant 
ptimization of field uniformity and resolution. However, some 
amma cameras, such as the Radicamera, can also be operator 
ned right on the photopeak to ensure the highest possible 
solution. Subsequent flood correction by the image data 
rocessing system can then be used to eliminate camera 

iformity variations. 


esidual Isotope Subtraction 


ermits you to subtract the data remaining from a previous study 
efore you evaluate the followup. 


ata Exponentiation 


lows you to substantially enhance subtle contrast differences 
squaring, cubing or raising the data in each image channel to 
given power. 


age Frame Condensation 


pts you add image data in successive frames to optimize 
atistics in subsequent time-activity histograms. 


Automatic Study Sequencing 


Permits you to automatically acquire a dynamic frame sequence 
followed by a static image. With a protocol such as this, you can | 
automatically acquire half second sequential frames for a 
specified number of seconds—followed by a ten second static 
image—when doing dynamic cerebrovascular transit studies. 


` 
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Exposure Optimization 


Can be achieved by telling the system to continue data acquisi- 
tion until one of the data points comprising the image contains a 
given number of counts. With this capability, different views of the 
liver, for example, all contain the same “brightest level." Much 
better (more uniform) image intensity/exposure control from view 
to view is obtained in this manner than is possible when taking 
views to preset time or total image field counts. 


Quick Histogram Generation For Multiple 
Areas Of Interest 


A particularly important capability of image processing systems. 
Since much of the work done with such systems is dynamic and 
involves histograms, speed is of the essence. Some image 
processing systems ean generate separate time/activity curves 
for each area you've defined within a 25 minute renal function 
series in just seconds. When compared to conventional recording 
systems, over a period of a year an image processing system can 
save you a few hundred hours in histogram generation time alone. 


М 


Unexcelled Dynamic Scintigraphy 


Another primary feature. You can not only store and replay a 
multi-frame study, but also show only the change from frame to 
frame, generate isocontour plots for successive frames, quickly 
define and view profiles across each image frame, and print out 
an activity map showing the number of counts comprising each 
image data point. 


Ability To Do Several Clinical Routines 
Not Otherwise Possible 


This is probably the most important capability of an image 
processing system. Because most such systems are program- 
mable, everything frem isotope inventory to fractional clearanc ~; 
rate calculations is possible. Image processing systems аге bei 
used for clinical protocols ranging from determination of hepatic 
phagocytic, metabolic and blood transit changes to verification of 
the existence and degree of septa! defects. Cardiac ejection 
fraction studies are being made routinely in some hospitals as 
part of the serial evaluation of, for example, mitral valve disfunc- 
tion characterized by valvular regurgitation, and left heart failure 
associated with myocardial infarction. While it is sometimes 
possible to obtain function indices using alternative nuclear 
medicine procedures, the speed, convenience, accuracy and 
replicability available with a good image data processing system 
cannot be duplicated. 


Conclusion 


There are literally dozens of procedures—vital ones—which are 
only possible with a programmable image processing system. 
Such systems have graduated from the research phase of their n d 
development. They belong in any up-to-date clinical nuclear 
medicine imaging laboratory. Image processing is no longer 
image obfuscation. It is better resolution. Organ function indices. 
Scintigraphs free of instrumentation artifacts. Region-of-interest 
analysis. Exposure optimization. Contrast enhancement. Activity 
maps. Tumor to non-tumor ratios. Pre- and post-operative 
comparisons. Improved pancreas visualization. And a host of 
other clinically valuable capabilities. 


In short, sophisticated image processing is an idea whose time 
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he MED ll... 
works for 
OU. 


е MED II can do апу of the already described operations. And 
any more besides. But the best rationale for making your image 
ocess ng system a MED II can be provided by a MED II user. 


any MED II users are research oriented, many clinical; most are 
th. The one thing they have in common is full MED II utilization. 
sit some image processing system installations and you'll find 
sir several thousand dollar system sitting idle. Visit a MED II 
stallation, and you'll find the system hard at work... sometimes 
quiring and processing data from three separate camera 

oms. There are several reasons for this distinction. 


е MED II Is Ready To Start Working For You 
е Day It’s Installed 


bod uniformity correction, area-of-interest analysis, activity 
ої1125 ... and a multitude of other capabilities are pre- 
bgrammed. Want to smooth a curve? Just type CS. Want to 
rieve a frame? Туре MR, specify the frame number, and іп а 

milliseconds yesterday’s flood corrected right lateral brain 
му appears on the CRT. Dozens of other commands аге 
ecuted with equal facility. It’s great if you have a full- ог 
rt-time programmer. But with the MED II, plenty of important 
d helpful work can be done by the usual technologist-physician 
am just by using the extensive pre-programmed capabilities 
at are fully operational in every MED II shipped. 


bu’ll Belong To The World’s Largest 
age Processing Club 


ore nuclear medicine physicians own Nuclear Data image 
ocessing systems than any other. That means you'll have plenty 
company to share ideas and trade new protocols with. For 
ample, while опе of your colleagues deve'ops a procedure for 
sion characterization with extended time 67Ga uptake and 
ention studies, you might be developing a protocol for the 


differential diagnosis of chronic myelocytic and acute leukemias 
using isocount contours and histograms for dynamic display of 
the time-varying distribution of 5'!Cr labelled erythrocytes withi 
the spleen. In your own clinical experience, you can undoubted! 
think of several protocols for which the speed, accuracy and 
routinizing capabilities of the MED II would be ideal. Subsequen 
trading of routines is easy because MED II procedures and 
programs are fully compatible from system to system. Everyone 
saves time and an extensive library of clinical routines can be 
quickly accumulated. 


MED II Is Backed By More Clinical Experience 
Than Any Other System 


Nuclear Data pioneered the world’s first image processing 
system. The MED II is a second generation system... backed b 
a great deal of interaction with clinicians. As a result, the MED I! 
has been equipped with software and electronic features that 
render it unexcelled in both routine clinical and the most esoteri 
research environments. Seemingly trivial features, like having th 
compiler in core so that you can modify programs while working 
with them, become pretty important. Nuclear Data knows this. 

It has learned a lot of other things too. Most of them are reflectei 
іп the design and performance features of the MED 11. That’s 
why a number of clinicians with a wealth of image processing 
system experience have selected it. 


MED Il Service Is Fast And Competent 


MED II service engineers have been working with disk and 
magnetic tape systems, the ND812 computer (present in every 
MED il system), analog-to-digital converters and system interfac 
electronics for years. Even though the MED II has an established 
record of reliability, MED II service engineers are ready and able 
to get your system back on line, quickly, if a problem does arise. 


A New MED II Brochure Tells All And Shows All 


Clinical studies, system specifications and much additional 
information is available in the comprehensive new Nuclear Data 
MED II brochure. Write, call or fill out thé reply coupon 

and it’s yours. 


NUCLEAR DATA INC 


Nuclear Data, Inc. 
P. O. Box 451 
Palatine, Illinois 60067 


Nuclear Data GmbH 
Medical Section 
Feldbergstrasse 55 
637 Oberursel 

West Germany 


Nuclear Data, Inc. 

Rose Industrial Estate 

Cores End Road 

Bourne End, Bucks., England 


Nuclear Data Scandinavia AB 
Torgattan 4 
211 40 Malmo, Sweden 


Selektronik A/S 

a subsidiary of Nuclear Data, Inc. 
Наттегуеј 3 

2970 Horsholm, Denmark 





Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray of same patient. 


now you see it now you don't 


With Salpix as your contrast medium, your gynecologic pa- CONTRAST MEDIUM 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 


ally no irritating radiopaque residue to produce foreign-body РЕНК 


reactions, yet it provides the viscosity needed for adequate н сс contains: 
visualization. sodium acetrizoate 0.53 g and 


Contraindications: Contraindications to hysterosalpingography include the polyvinylpyrrolidone 0.23 Б 
presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 


Sensitivity Test: If indicated in the patient's history, an intracutaneous skin test 
or sublingua! absorption observation may be done with 0.1 cc Salpix. 


Warning: Not for intravenous use. © ORTHO PHARMACEUTICAL CORPORATION 1970 


ORTHO PHARMACEUTICAL CORPORATION * RARITAN, NEW JERSEY 08869 
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RESULTS OF ARTIFICIAL SLOW FLOW ANGIOGRAPHY 
WITH ARTERIOVENOUS ANEURYSMS IN IHE 
SUPPLY AREA OF THE EXTERNAL OR 
INTERNAL CAROTID ARTERIES* 


By HENK VERBIEST 


UTRECHT, THE NETHERLANDS 


RTIFICIAL slow flow carotid angiog- of various conditions, reported in a previous 
raphy, a method described in a pre- paper, revealed that: 

vious paper, is performed by means of 
percutaneous carotid injection of the con- 
trast medium with digital compression of 
the common carotid artery below the site 
of puncture. We have called this method 
proximal compression angiography (P.C. 
angiography). 


(a) in one-half of the cases the contrast 
medium was arrested in the internal 
carotid siphon so that there was no 
intracranial transport of the con- 
trast medium during the 3 second 
slow flow angiography. The remain- 
ing contrast medium escaped 


through the external carotid circula- 
METHOD AND CONTRAINDICATIONS 


tion: 

The use of the term slow flow angiog- (b) in one-third of the patients there was 
raphy may give rise to the question of rapid transport of the contrast me- 
possible dangers resulting from prolonged dium through the middle cerebral 
contact time of the contrast medium with artery, due to collateral circulation 
the neural elements. This danger would be acting on the carotid siphon. These 
present in case of prolongation of the capil- effects may be compared with those 
lary phase (intermediate phase according occurring during the frequently ap- 
to Taveras and Wood"), because it 1s dur- plied method of examining cross cir- 
ing this phase that noxious effects of the culation (injection into one carotid 
contrast media on the neural structures are artery during digital compression of 
supposed to occur. the contralateral carotid artery in 

With the present technique it is only the the neck); 
arterial phase which is prolonged. (c) in one-sixth of the cases there was 

Analysis of P.C. angiography in 60 cases prolonged staining of cerebral ar- 


* From the Neurosurgical Department, State University of Utrecht, The Netherlands. 
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teries (in most cases of the middle 
cerebral artery and in a few in- 
stances of both the anterior and mid- 
dle cerebral arteries). This was called 
a frozen appearance, since there was 
no transport of the contrast medium 
during the 3 second compression of 
the common carotid artery. Sub- 
traction pictures of the 3 roentgeno- 
grams did not show regional blush- 
ing due to filling of fine arteries or 
capillaries.! 

After releasing compression of the carotid 
artery there was no prolonged intermediate 
phase. 

In conclusion, the present slow flow 
angiography technique is limited to the 
arterial phase and there is no reason to ex- 
pect much harm from the 3 second contact 
of contrast medium with normal arterial 
walls. 

A similar form of angiography as de- 
scribed in this paper has been applied by 
various other investigators who, however, 
used another name and applied it for 
another purpose. It was called progress 
arteriography and was performed to es. 
timate the size of intracranial aneurysms 
following ligation of the carotid artery. The 
method consisted of injection of the 
carotid artery distal to the site of per- 
manent occlusion. Perusal of the literature 
revealed no reports of complications due to 
the progress arteriography.2:3:>6.8—10.14 

Based on present knowledge, and ob- 
serving the contraindications described be- 
low, there is reason to believe that the se- 
lective prolongation of the arterial phase 
with P.C. angiography carries less risk of 
noxious influence of the contrast medium 
on the neural elements than when per- 
forming routine angiography in case of a 
prolonged intermediate (or so-called capil- 
lary) phase due to brain edema or other 
conditions. 

The contraindications of P.C. angiog- 
raphy are based on certain hemodynamic 
consequences of proximal occlusion of the 
common carotid artery. P.C. angiography 
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is not performed in patients exhibiting 
electroencephalographic abnormalities fol- 
lowing compression of the carotid artery. 
In all patients routine percutaneous an- 
giography was made first. The angiograms 
were carefully studied, and, if they showed 
a diminished flow rate, arterial spasms, 
signs of intracranial vascular disease or in- 
jection of the contrast medium in the wall 
of the carotid arteries (a considerably re- 
duced risk when using a Becton-Dickinson 
18 G teflon cannula), use of P.C. angiog- 
raphy was considered contraindicated. The 
angiographies were performed under en- 
dotracheal anesthesia (nitrous oxide-oxy- 
gen-halothene). This depresses the baro- 
receptor reflexes. In case of untoward re- 
Hex responses, the proximal compression 
was discontinued. 

By following these precautions, and 
observing the contraindications mentioned 
above, we have observed no untoward ef. 
fects In over 380 cases examined up to the 
present. 


TECHNICAL DETAILS 


The common carotid artery was occluded 
using digital compression, when there was 
disappearance of the pulse in the ipsila- 
teral temporal artery and cessation or con- 
siderable reduction of reflux of blood from 
the angiographic needle. Then, 8 ml. of 
60 per cent urografin was injected. Injector 
pressures between 1.5-2 kg./cm.? were em- 
ployed. When 3 ml. was left in the syringe, 
the first film was exposed, followed by 2 
other exposures with intervals of 1.5 sec- 
onds. After the third film had been exposed, 
the digital compression was released. With 
adequate experience the total duration of 
digital compression does not exceed 8 sec- 
onds. 

The most reliable criterion of effective 
proximal occlusion of the common carotid 
artery in the P.C. angiograms was the 
visualization of the internal and external 
carotid arteries, or one of them, for 3 sec- 
onds (7.e., in all 3 films) following injection 


of the contrast medium. 
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Artificial Slow Flow Carotid Angiography 


C2 





lic. 1. (4) Routine angiogram with injection of contrast medium into the common carotid artery shows no 


staining of arteriovenous aneurysm (A.V.A.). (B-D) Proximal compression (P.C.) angiograms with 1.5 


second intervals and injection of contrast medium at the same site as in 4. Note complete suppression of 
intracranial circulation (angiographic subtraction) and preferential filling of A.V.A. All arterial feeders 
are visualized. Slow circulation (angiographic addition) of arterial feeders and venous drainage in D. Example 
of monovascular dependency of A.V.A., namely on main trunk of external carotid artery. 


SAFEGUARDS AGAINST RADIATION HAZARDS 

The angiographer wears a lead rubber 
apron. lo protect his hand a lead rubber 
sheet, attached to the ceiling, is used. The 
sheet’s lower margin surrounds the pa- 
tient's neck. The compressing finger is pro- 
tected by a lead rubber glove finger, with 
an opening in its distal volar portion to 
allow palpation of the artery. The nail of 


the compressing finger carries a dosimeter 
to monitor radiation exposure. Most of our 
co-workers preferred 2 finger compression 
to 1 finger compression. Further details 
were described in a previous paper.!? 


RESULTS 


Distal to the carotid occlusion there is a 
decrease in pressure and mean flow. Various 
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common carotid artery. (8) Anteroposterior and (D-7F) profile P. 


fi 
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FIG. 2. (4) Anteroposterior and (C) profile routine angiograms. Injection of contrast medium into the 


C. angiograms with injection of the 


contrast medium at the same site as in the routine angiograms. Note preferential filling of external carotid 
branches supplying the A.V.A.; angiographic subtraction of intracramal circulation. The interval between 


D and E is 1.5 seconds and between E and F is бо seconds. The latter is a proof of great dependency of 
the A.V.A. on the feeding branches from the ipsilateral external carotid artery. Angiographic addition of 


arterial feeders and venous outflow in F. 


unpredictable How types have been ob. 
served with P.C. angiography, such as 
reversal of transport of contrast medium 
in the internal or external carotid arteries. 
The filling of some internal and/or external 
carotid branches is frequently suppressed. 
From a roentgenographic point of view this 
suppression may be called angiographic sub- 
traction. In regard to the intracranial 
branches, the filling of the anterior or pos- 
terior cerebral arteries is frequently sup- 
pressed, and in some of the cases the con- 
trast medium is completely arrested in the 
internal carotid artery. 


On the other hand, P.C. angiography may 
produce angiographic addition, such as 
greater density of the vascular pattern or 
visualization of vessels not observed in the 
corresponding routine angiograms. 


Although this unorthodox method of 


angiography produces “unnatural” effects, 
the latter proved to be of diagnostic and, 
in some instances, even therap eutic 1п- 
Among the various conditions in 
which P.C. angiography has been found to 
have a useful application, the arterio- 
venous aneurysm (A.V.A.) occupies a spe- 
cial place deserving a separate discussion. 


Feresr. 


ж. 
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A general property of all P.C. angio- 
grams, i.e., greater density of the angio- 
graphic pattern, that of the smaller vessels 
included, may be very useful in the study of 
the A.V.A. Apart from this fact, the 
method produced interesting information 
with the following special forms of A. V.A.: 

I. A.V.A. OF THE SCALP AND r. A.V.A. SUPPLIED 
BY BRANCHES OF THE EXTERNAL 
CAROTID ARTERIES 

We have experience with g such cases: 5 
A.V.A.s of the scalp; 1 dural A.V.A.; 2 
combined forms, one localized in the scalp 
and the dura, and the other in the posterior 

cervical muscles and the basal dura of the 
posterior fossa; and 1 facial A.V.A. 

P.C. angiography in this group reve ealed 

the following aspects: 


and 2). 

[n 5 of the 9 cases, the contrast medium 
was arrested iñ the internal carotid artery 
so that the A.V.A. appeared free from a 
superimposed intracranial angiogram, while 
in the others the middle cerebral artery was 
faintly or only temporarily visualized. The 
same result can be achieved with selective 
external carotid angiography. P.C. angiog- 
raphy, however, is an easier procedure, 
since there is no need of moving the needle 
from the common carotid artery into the 
external carotid artery, or of selective 
puncture or catheterization of the latter. 
An absolute advantage of P.C. angiography 
over "routine" selective external carotid 


(a) Angiographic subtraction (Vig. 1 


angiography is the changed dynamics of 


blood flow resulting in angiographic addi- 
tion and demonstration of vascular depen- 
dency of the A.V.A., discussed in the fol- 
lowing sections. 


(b) Angiographic addition (Fig. 1 and 2). 


Selective external carotid angiography 
in both cases of combined extracranial and 
dural A.V.A.s demonstrated only the ex- 
tracranial shunting, whereas P.C. angiog- 
raphy revealed the presence of the dural 
A.V.A. as well. Other additional phe- 
nomena were denser opacification of the 
arterial feeders and demonstration of both 
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the arterial feeders and venous effluents in 
one angiogram (frequently the 3rd angio- 
gram). The latter phenomenon is related to 
monovascular dependency of the A.V.A. 
(see under c). 


(c) Vascular dependency of the A.V. 4. 


In all cases bilateral carotid, and verte- 
bral angiographies were performed. In 5 of 
9 cases the A.V.A. appeared to be supplied 
bv 1 external carotid artery only. The P.C. 
angiograms of these § patients demon- 
strated the same or more arterial feeders 
than the routine angiograms; the arterial 
feeders remained stained in all 3 successive 
P.C. angiograms, while these showed pro- 
gressive filling of venous outflow. It was 
felt that these features may be signs of 
monovascular dependency (on the main 
trunk-—the external carotid artery). In т 
of the patients, in whom the intracranial 
transport was suppressed in the P.C. angio- 
grams, a repeat P.C. angiogram was made 
with a 60 second interval between the sec- 
ond and third angiogram taken. During 
this 1 minute interval, permanent filling of 
the A.V.A. was observed (Fig. 2, E and Ё). 

These findings may have surgical 1m- 
plications as to the expected result of liga- 
tion of arterial feeders. In 3 of the § mono- 
vascular dependent AVAS the abnormal 
vascular mass, localized in the scalp, could 
be completely excised. The other 2 patients 
were treated by means of ligation of the 
arterial feeders. One of them, presenting 
with a dural A.V.A. supplied by the middle 
meningeal artery via the maxillary artery 
and suffering from exophthalmus and a 
pulsating bruit, was completely relieved 
from signs and symptoms following ligation 
of the ipsilateral external carotid and 
maxillary arteries. There were no signs of 
recurrence at a check-up 3.5 years after 
the operation. The other patient present- 
ing with an A.V.A. of the scalp and the 
zygomatic area showed a complete collapse 
of the vascular mass following ligation of 
the external carotid, temporal, and oc- 
cipital arteries. The internal maxillary 
artery could not be exposed without drastic 


6 


Henk Verbiest SEPTEMBER, 1972 





lic. 3. A.V.A. of right basal ganglia supplied by anterior choroidal artery. (4) Anteroposterior routine 


angiogram. (B) Anteroposterior P.C. angiogram, which, because of angiographic subtraction of the an- 
terior cerebral artery and its branches, demonstrates better visualization of A.V.A., the supplying anterior 
choroidal artery and the draining deep medial veins (arrows). (C) Profile routine and (D) profile P.C. 
angiograms. Arrows indicate A.V.A.: double arrows indicate draining vein. (E and F) Routine angiograms 
2 years after clipping of anterior choroidal artery show exclusion of the A.V.A. In addition, F shows the 
extent of the craniotomy towards the opposite side used for transcallosal exploration of the floor of the 
right lateral ventricle before clipping of the artery. (B-F reproduced by permission of Butterworth & 


Co., [.td.15) 
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Fic. 4. A.V.A. supplied by the left middle cerebral artery. (4 and В) Routine angiograms with 3 second 
interval. (C and D) P.C. angiograms with 3 second interval show, as compared to 4 and B, a much slower 
circulation. In addition, C shows heavily stained feeders inside A.V.A., allowing measurements of their 
diameters for artificial embolization. (E) Embolization of the principal arterial branches (see C) of the 
A.V.A. (F) Angiogram after embolization. 


surgerv and this vessel was therefore not 
ligated. The operation resulted in a col- 
lapse of the A.V.A. and disappearance of 
the bruit. Two vears later there was onlv 
a small recurrence of the A.V.A. in the 
zygomatic area, which appeared to be due 
to an anastomosis between a dilated branch 
of the vertebral artery at the C r-2 level 
with the maxillary artery not visualized in 
the previous angiograms. Following em- 
bolization and ligation of the anastomosis, 
the swelling in the zygomatic area col- 
lapsed. There has been no recurrence of the 
A.V.A. in the temporal area. This experi- 
ence shows that even in the presence of 
monovascular dependency, the feeding 


branches should be obliterated as close to 
the A.V.A. as possible. 

The P.C. angiograms of the other group 
of 4 patients, in whom the A.V.A. was 
supplied by both external carotid arteries, 
showed a reduced number of feeders of the 
A.V.A. as compared with the routine an- 


giograms, while the successive P.C. angio- 
grams showed signs of washing-out of the 


contrast medium. In some of the cases ad- 
dition phenomena, such as denser arterial 
straining or visualization. of details of 
venous outflow not demonstrated in the 
routine angiograms, were noted at the 
same time. 


Our experiences with P.C. angiography 
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lic. 5. Example of estimation of vascular dependency of 4.2.4. in the borderline supply areas of the posterior 
cerebral artery and branches of the internal carotid 
left carotid angiograms show location of A.V.A. (B and C) P.C 
anterior cerebral artery and its branches: the middle cerebral 


artery. (4) Profile and (D) anteroposterior routine 


artery contributes to the supply (arrows in C) 


. angiograms show suppressed filling of the 


+ 


a 


of the A.V.A. (see also FL (E) Anteroposterior right carotid angiogram, obtained during compression of 
the left carotid artery in the neck, shows supply of A.V.A. by left anterior cerebral artery (arrow). (F) 
Anteroposterior left P.C. carotid angiogram shows supply of A.V.A. by middle cerebral artery. (Angio- 
grams D through F were made after surgical evacuation of the hematoma. The vertebral angiograms, not 
shown here, revealed supply of the A.V.A. by the left posterior cerebral artery.) 


in this group of A.V. A.s induced us to 

extend the investigation of vascular de- 

pendency to A.V.A.s supplied by the in- 

ternal carotid artery. 

IIl. THE USE OF P.C. ANGIOGRAPHY FOR THE ESTIMATION 

VASCULAR DEPENDENCY 
A.V.A. 


Ot OF INTRACRANIAL 
THE INTERNAL 


CAROTID ARTERY 


SUPPLIED BY 


Ihe one-artery dependent A.V.A.s in 
the supply area of the internal carotid ar- 
tery, in which P.C. angiography may be a 


useful aid, are those whose 
teeders are either the cavernous branches 
of the internal carotid artery or the an- 
terior choroidal or middle cerebral arteries. 
We had the following experiences with 
the practical value of P.C. angiography : 


diagnostic 


(a) P.C. angiography as an aid for the in- 
dication of direct ligation of an arterial 
feeder surgically nonexcisable A.V A. 


А one-artery dependent A.V.A. supplied 
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lic. 6. Example of estimation of vascular dependency of large 4.V.A. of right cerebral hemisphere. (4 and 
B) Profile right routine carotid angiograms. Large and tortuous anterior and middle cerebral arteries in 
A and area of shunting in B. (C and D) Profile right P.C. carotid angiograms show suppressed filling of 
the right anterior cerebral artery. The area of the A.V.A. supplied by the middle cerebral artery is demon- 
strated in D. (E) Anteroposterior right routine carotid angiogram also shows participation of the anterior 
choroidal artery (arrow). (F and G) Right P.C. carotid angiograms. Suppressed filling of right anterior 
cerebral artery. The area of the A.V.A. supplied by the middle cerebral artery and the one supplied by 
the anterior choroidal artery (arrow) are demonstrated in G. (H-7) Left routine carotid angiograms during 
compression of the right carotid artery in the neck. (7) Poor filling of the left intracranial circulation. The 
right anterior cerebral artery and its branches are well filled. The area of the A.V.A. supplied by the right 
anterior cerebral artery is demonstrated 1.5 seconds after / in the profile roentgenogram H and antero- 


posterior roentgenogram 7. (Vertebral angiography, not presented here, revealed supply of the A.V.A. by 


the right posterior cerebral artery.) 


by cavernous branches of the internal 
carotid artery is presented in Figure 8. 


The patient, a male 45 years of age, had his 
first subarachnoid hemorrhage in 
companied by temporary left hemiplegia and 
diplopia, followed by complete deafness of the 
right ear. À second hemorrhage occurred on 
March 24, 1970 and a third on April 14, 1970. 
The last hemorrhage was followed by coma for 


1965 ac- 


several days. The patient now complained of a 
pulsating bruit. À routine right internal carotid 
angiogram showed cavernous branches of the 
carotid artery and there was a faint indication 
of their being involved in an arteriovenous 
shunt. The left carotid and the vertebral angio- 
grams showed no abnormalities. 

Right 3 second P.C. angiography with punc- 
ture of the internal carotid artery showed ar- 
terial feeders arising from the intracavernous 
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7. (4 and B) Vertebral angiograms show A.V.A. localized in the interpeduncular cistern, the petrosal 


apex and the dura covering these structures (verified at operation). (C) Subtraction image of routine right 
carotid angiogram shows faint indication of A.V.A. (D) Subtraction image of P.C. right carotid angiogram 
shows angiographic subtraction of intracranial circulation with exception of the cavernous branches of 
the internal carotid artery supplying the A.V.A. (arrow). The more complete and denser visualization of 
these branches is an example of angiographic addition in the internal carotid angiogram. 


portion of the internal carotid artery and ex- 
tensive venous effuents of the A.V.A. The 
transport of the contrast medium was very 
slow. It was the picture of a dural A.V.A. of 
the posterior fossa. The internal carotid artery 
was obliterated, using muscle pieces. This 
method, described by the author elsewhere," 
resulted ın occlusion of the cavernous branches 
of the A.V.A. 

On check-up 2 vears after the arterial occlu- 
sion, the intracranial bruit had disappeared and 
there had been no recurrence of subarachnoid 
hemorrhage. 


A one-artery dependent A.V.A. supplied 
by the anterior choroidal artery is pre- 
sented in Figure 3. 


The patient, a girl 17 years of age, had a 
subarachnoid hemorrhage accompanied by 
coma and decerebrate rigidity. She recovered 
with residual left hemiplegia. The right carotid 
angiogram showed an A.V.A. supplied by the 
anterior choroidal artery. The left carotid and 
vertebral angiograms were normal. 

Right P.C. carotid angiography resulted in 
better visualization of the malformation be- 
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Fic. 8. Dural A.V.A. of posterior fossa supplied by cavernous branches of right internal carotid artery. 
(4) Profile and (D) anteroposterior routine right internal carotid angiograms show only small part of 
A.V.A. (arrow). (B) Profile, (C) basal, and (£) anteroposterior right P.C. carotid angiograms. B shows 
angiographic addition phenomena; i.e., visualization of the arterial and venous (v arrows) components of 
A.V.A. during the arterial phase. [n none of the routine angiograms was the venous drainage well visualized. 
C, basal view of P.C. angiogram, shows heavily stained cavernous branches (arrow) of the internal carotid 
artery and an extensive pattern of venous outflow (v arrows). In E, the drainage of the A.V.A. (m) into 
the deep veins is well visualized because of angiographic subtraction of the anterior cerebral artery (com- 
pare with the routine anteroposterior angiogram in D). (4 and C-£ reproduced by permission of Butter- 


worth & Co., Ltd.!5) 


cause of suppressed staining of the anterior 
cerebral artery. The arterial and venous com- 
ponents of the malformation were stained 
during 3 second P.C. angiography. These find- 
ings supported the diagnosis of an A.V.A. en- 
tirely dependent on the anterior choroidal 
artery. Therefore, this artery was exposed and 
clipped, after a transcallosal exploration of the 
lateral ventricle had not revealed any surface 
projection of the A.V.A. 

Complete angiography 2 years later showed 
that the A.V.A. was completely excluded. 


Comment. Clipping or ligation of feeding 
arteries of A.V.A.s rarely gives satisfactory 


results. Olivecrona and Ladenheim!! stated 
that when angiography indicates that a 
single artery provides the arterial supply of 
the lesion, that artery may be ligated. But 
the authors considered angiography not in- 
fallible, since thev had at times noted the 
presence of contributing vessels which had 
not been demonstrated in the angiograms. 
However, a few cases have been reported?" 
which improved after direct ligation of 
feeding arteries, although there were no 
reliable diagnostic means to predict the 
outcome of such ligations. sd 

As far as A.V. A.s in the supply area of 


I 2 


the external or internal carotid arteries are 
concerned, P.C. angiography may some- 
times demonstrate the presence of an 
A.V.A. dependent on 1 of these arteries or 
even on 1 of their branches. If such lesions 
are considered surgically nonexcisable, 
there is then reason to perform ligation of 
the nutrient vessels. This is demonstrated 
by the good clinical results in 2 cases of 
A.V.A.s in the supply areas of the external 
carotid (Section 1 c) and 2 others supplied 
by branches of the internal carotid arteries. 
In 1 of the latter the complete exclusion 
was demonstrated angiographically 2 years 
after ligation. 


(b) The value of P.C. angiography in the 
case of embolization of an A.V .A. sup- 
plied by branches from the proximal 
portion of the left middle cerebral artery. 

The patient, a male 34 years of age, suffered 
from progressive hemiparesis, aphasia and 
epileptic seizures. 

The left carotid routine angiograms (Fig. 4) 
demonstrated a large A.V.A., situated on the 
proximal portion of the middle cerebral artery. 
P.C. angiography showed the great dependence 
of the A.V.A. on the middle cerebral artery re- 
sulting in slow circulation with considerable 
prolongation of the arterial phase, while rhe 
principal feeding branches, not distinguishable 
in the routine angiograms, were clearly vis- 
ualized and heavily stained in the early P.C. 
angiogram. This allowed measurement of the 
required sizes of the emboli and demonstrated 
their successful placement. 


(c) The combination of P.C. angiography 
and other vascular compression tests for 
the evaluation of the number of feeding 
main arteries in supratentorial A.V LA. 
of the brain. 


This evaluation is of importance for the 
estimation of the operability or the surgical 
strategy in very large А.У.А.ѕ and A.V.A.s 
situated in borderline supply areas of the 
posterior cerebral and branches of the in- 
ternal carotid arteries. In such cases ver- 
tebral angiography shows the participation 
of the posterior cerebral artery. If the filling 
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of the anterior cerebral artery is suppressed 
in the P.C. carotid angiograms, distal 
feeders of the middle cerebral artery may 
be visualized. Contralateral angiography 
with compression of the internal carotid at 
the site of the A.V.A. may show the supply 
by the anterior cerebral artery. Figure $ 
shows the effect of this method with a 
borderline A.V.A., while Figure 6 demon- 
strates similar findings with a large A.V.A. 
Identical findings were obtained with an- 
other A.V.A. supplied by the anterior, mid- 
dle and posterior cerebral arteries. Re- 
cently this method also proved useful in a 
case of A.V.A. of the pole of the right 
frontal lobe. Right P.C. carotid angiog- 
raphy showed suppressed filling of the an- 
terior cerebral artery and supply of the 
A.V.A. by the orbito-frontal branches cf 
the middle cerebral artery. Left carotid 
angiography with compression of the right 
carotid artery in the neck revealed crossed 
contrast medium filling of the right anterior 
cerebral artery, while the right middle 
cerebral artery was not visualized. This 
time the A.V.A. appeared to be contrast- 
filled through the orbital rami of the an- 
terior cerebral artery. 

The diagnostic value of P.C. angiography 
with this group of patients is limited to the 
demonstrated feeders from the middle 
cerebral artery. Their absence in the P.C. 
angiograms 1s no proof that such feeders do 
not exist. This may particularly be valid 
with A.V.A.s of the occipital lobe. These 
lesions may be supplied chiefly from the 
posterior cerebral artery system or from 
this and the distal portions of the middle 
and/or anterior cerebral artery systems. 

We have had experience with 3 A.V.A.s 
in this location. In 2 of them, localized in 
the medial portions of the occipital lobes, 
ipsilateral P.C. angiography and contra- 
lateral angiography. during compression of 
the ipsilateral carotid arterv did not dem- 
onstrate any feeders originating from the 
middle or anterior cerebral arteries, and 
there was not much evidence of such feeders 
at the surgical removal of the A.V.A.s. 
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Fic. о. А.У.А. of right occipital lobe, combined with dural A.V.A. (4) Vertebral angiogram shows supply 
of A.V.A. by right posterior cerebral artery. (B and C) Routine right carotid angiograms with injection 
of contrast medium into the common carotid artery show supply by the occipital artery. A tentorial 
artery is visualized. The posterior temporal branch of the middle cerebral artery appears to participate 
in the supply of the A.V.A. (D-F) Right P.C. carotid angiograms show angiographic subtraction of intra- 
cranial circulation with the exception of the tentorial artery. (D) Anteroposterior view shows the tentorial 
artery (arrow) and its branching ‘aside the tentorium. The latter is an angiographic addition phenomenon 
not seen in the routine angiogram. Note the supply by the occipital and middle meningeal arteries. (E) 
l'irst profile P.C. angiogram. Arrow points to the enlarged groove of the middle meningeal artery. The 
contrast medium has not yet entered into the intracranial vessels. (F) Profile view 3 seconds after Ё. 
Angiographic addition phenomena: branching of the tentorial artery inside the tentorium (point end 
arrow): and in F visualization of the middle meningeal artery (straight arrow) not seen in the routine 


angiograms. 


The third case, however, not operated on be- 
cause of the complexity of the lesion, clearly 
showed that absence of feeders in the P.C. 
angiograms is no proof that such feeders do not 
exist. The routine angiograms revealed that the 
malformation was supplied by the middle 
cerebral artery, whereas the filling of this artery 
was suppressed in the P.C. angiogram (Fig. 9). 

This A.V.A. was clearly visualized in the 
vertebral angiograms. It extended more la- 


terally than in the previous 2 cases. The routine 
carotid angiograms showed supply by the 
middle cerebral artery. Besides, a tentorial 
artery was stained and at its distal end a faint 
small abnormal vascular pattern was visualized. 
The external carotid artery participated by 
means of the occipital artery in the supply of 
the A.V.A. 

P.C. angiography showed suppression of the 
middle and anterior cerebral arteries, but the 
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tentorial artery was well stained and 
peared to supply a large tentorial A.V.A. 

Of the external carotid artery circulation, the 
supplying occipital artery was heavily stained 
and the posterior branch of the middle menin- 
geal artery, not demonstrated in the routine 
angiograms, also appeared to supply the A.V.A, 
(an addition phenomenon). 


ap- 


III. ANGIOGRAPHIC SUBTRACTION AND OR ADDITION 
PHENOMENA WITH P.C. ANGIOGRAPHY OF 
INTRACRANIAL A.V.A. 


(a) Angiographic subtraction. 


In contrast to the well known methods of 
photographic or electronic subtraction, the 
subtraction of vessels in the P.C. angio- 
gram, because of suppressed filling of cer- 
tain. vessels, is the consequence of the an- 
giographic technique itself. Most fre. 
quently the suppressed filling involves the 
anterior and posterior cerebral arteries, but 
in some instances the filling of the middle 
cerebral artery is suppressed as well. This 
angiographic subtraction results in better 
visualization of abnormal patterns in the 
residual vessels in the angiogram. Ex- 
amples of angiographic subtraction are 
given in Figures 3, 8 and о. 

The photographic or electronic subtrac- 
tion also finds a place in P.C. angiograph v 
of A.V.A.s (Fig. 7). Immobilization of the 
head, essential condition for photographic 
subtraction of the intracranial angiogram, 
is especially difficult during P.C. angiog- 
raphy because the digital compression of 
the common carotid artery may induce a 
change in the position of the head. 


(b) Angiographic addition. 


The following phenomena of angio- 
graphic addition were observed with P.C. 
angiography: 

I. Demonstration of arterial feeders not 
observed in the routine common, internal 
or external carotid angiograms. Of our ma- 
terial of over 380 P.C. angiographies, this 
addition phenomenon was only observed 
with A.V.A.s and meningiomas. In both 
conditions the addition was limited to dural 
arterial feeders. This addition phenomenon 
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in cases of A.V.A. is demonstrated in 
Figures 7 and 9. The information thus ob- 
tained is invaluable for the determination 
of the operability of the lesion and the out- 
lining of the surgical strategy. 

2. Addition phenomena regarding the 
venous outflow of an A.V.A. These phe- 
nomena may be classified in 2 groups: 
Firstly, P.C. angiography may result in a 
more extensive visualization of the A.V.A. 
than occurred with routine angiography. 
We have observed this phenomenon in only 
2 cases of dural A.V.A. (Fig. 8), and it was 
not noted in our cases of intracerebral 
A.V.A.s; and secondly, features of venous 
outflow demonstrated in successive routine 
angiograms may, using P.C. angiographv, 
be observed on one film together with the 
arterial supply (Fig. 8). The phenomena of 
addition and subtraction may both ap- 
pear in the same angiogram, resulting in 
better visualization of the addition phe- 
nomenon. 


GENERAL REMARKS 


In over 380 P.C. angiographies we have 
been confronted with a certain unpredic- 
tability of the distribution of the contrast 
medium. This is, however, compensated bv 
other angiographic findings. The menin- 
giomas and A.V.A.s have a special place in 
our series of P.C. angiographies, since in 
the great majoritv of meningiomas, P.C. 
angiography made a valuable contribution 
to the diagnosis, while in 20 out of 22 
A.V.A.s examined up to the present, P.C. 
angiography facilitated the diagnosis or 
supplied valuable information which could 
not have been obtained bv the routine 
methods of angiography. More than with 
other neurosurgical lesions, the P.C. angio- 
graphic examination of A.V.A.s opens new 
perspectives concerning the hemodynamics 
involved, which encourages further in- 
vestigation on a larger scale. 


SUMMARY 


Our experience with artificial slow flow 
carotid proximal compression angiography 
(P.C. angiography) in cases of A.V.A.s in 
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the supply area of the internal and/or ex- 
ternal carotid arteries 1s described. 

The method consists of percutaneous 
puncture of the common carotid artery 
with digital compression of the artery 
proximal to the site of injection. 

Following a description of technical de- 
tails, more extensively reported in a pre- 
vious paper, attention is paid to the specific 
properties of P.C. angiography in A.V.A.s, 
such as: (a) preferential staining of A.V.A.s 
of the scalp and/or the dura mater in the 
supplv area of the external carotid arterv; 
(b) angiographic subtraction due to sup- 
pressed filling of certain intracranial ar- 
teries, which may result in better visualiza- 
tion of the malformation; and (c) angio- 
graphic addition, consisting of increased 
density in staining, more extensive staining 
of the arteriovenous flow pattern than 
visualized in the routine angiograms, or ad- 
dition of flow features demonstrated in suc- 
cessive routine angiograms in 1 of the P.C. 
angiograms, and finally demonstration of 
dural feeders not visualized in the routine 
angiogram. 

The use of P.C. angiographv for the 
evaluation of the vascular dependency of 
extra- and intracranial A.V.A.s is also dis- 
cussed. 


Neurosurgical Department 
State University of Utrecht 
Utrecht, The Netherlands 
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PSEUDOXANTHOMA ELASTICUM ASSOCIATED 
WIIH CAROTID RETE MIRABILE* 


CASE REPORT 


By ANDREW Н. KOO, M.D.,f and THOMAS Н. NEWTON, M.D. 


SAN FRANCISCO, CALIFORNIA 


SEUDOXANTHOMA elasticum (PXE) 

IS an uncommon disease causing diffuse 
vascular involvement in young patients. 
The pathogenesis and clinical manifesta- 
tions, as well as the varied roentgenographic 
findings have been reported previously.’ 
The vascular changes of visceral organs 
associated with this condition have also 
been documented.! We have recently stud- 
ied a patient with PXE who had bilateral 
carotid and vertebral rete mirabile with 
unilateral carotid-cavernous arteriovenous 
fistula and a vascular malformation in the 
spleen. Such an association, as far as we 
know, has not been reported heretofore. 


REPORT OF A CASE 


A 20 year old carpenter was admitted to the 
University of California Medical Center for 
eva:uation of a protruded red right eve of 2 
months’ duration. The patient had been rela- 
tively asymptomatic until 1 week before ad- 
mission when the protrusion increased rapidly 
and associated with decreased visual 
acuity. He denied double vision, pain, or a sub- 
jective bruit. 

Physical examination revealed the blood 
pressure to be 140/go mm. Hg, pulse 38 per 
minute, and temperature 37.8°C. The right eve 


Was 


% Ды 
was protruded moderately (23 mm. O D, 17 mm. 


O S on the Hertel scale) and the conjunctival 
and episcleral veins were dilated. Visual acuity 
was decreased in the involved eve and a loud 
bruit was heard directly over the eyeball. The 
retinal veins in the right eve were slightly en- 
larged and tortuous, and hemorrhages involved 
the macula. “Angioid streaks”? were also noted 
in both fundi, more marked in the right eve. 
Symmetric plaques of papular, reticulated 
yellowish lesions were noted on the lateral as- 


pects of the neck and both axillae. The re- 
sults of the neurologic examination were nor- 
mal. Peripheral pulses were normal. Labora- 
tory data included hemoglobin of 15.7 gm. per 
cent; hematocrit of 47 per cent; normal urinal- 
ysis, coagulation studies and electrolyte series; 
and serum cholesterol of 170 mg. per cent. 

A biopsy specimen of the skin of the left 
neck area was diagnosed as pseudoxanthoma 
elasticum. Bilateral external and internal ca- 
rotid, vertebral, and thyrocervical angiograms 
were obtained the following day (Fig. 1-6). 
Right internal carotid arteriograms (Fig. 1, 
А and B) showed a carotid-cavernous sinus 
arteriovenous fistula. The contrast medium was 
shunted predominantly into the superior 
ophthalmic vein as well as into the petrosal and 


jugular veins posteriorly. No filling of the distal 


supraclinoid internal carotid artery was present. 
The precavernous portion of the internal ca- 
rotid artery was composed of several small 
branches (rete mirabile). Right external ca- 
rotid arteriograms (Fig. 2, 4 and B) showed 
enlargement of the internal maxillary artery. 
An arterial network (rete mirabile), which arose 
from the internal maxillary artery, supplied 
the carotid siphon and its intracranial branches. 
A rete mirabile arising from the internal (Fig. 
3, Тапа B) as well as from the external (Fig. 
4, {1 and B) carotid arteries could also be seen 
clearly on the left side. The ascending cervical 
(Fig. <) and deep cervical arteries (Fig. 6) were 
enlarged on the right side and gave rise to 
anastomotic vessels that supplied the distal 
right vertebral artery. A similar network be- 
tween the cervical branches of the subclavian 
artery and the distal vertebral artery was also 
noted on the left. The proximal vertebral 
arteries were hypoplastic bilaterally. 

Celiac angiograms showed a similar vascu- 
lar anomaly in which the distal portion of the 
splenic artery gave rise to a network of vessels 
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lic. 1. Right internal carotid arteriograms. (4) Anteroposterior and (B) lateral views show carotid-cavernous 
sinus fistula, with drainage of contrast medium anteriorly into the superior ophthalmic vein (open arrows). 
Posteriorly the contrast medium is shunted into the inferior petrosal sinus (solid arrows) and internal 
jugular vein. There is no filling of the internal carotid artery distal to the cavernous sinus. The precavernous 
portion of the internal carotid artery is hypoplastic and 1s composed of several small arterial channels 
(double arrows). 





Fis. 2. Right external carotid arteriograms, lateral projection. (4) Early and (B) late arterial phases. The in- 
ternal maxillary artery is enlarged. It gives rise to multiple small arterial channels (rete mirabile) (solid 
arrows) which fill the carotid siphon (open arrow). The carotid siphon, however, is primarily filled from the 
ophthalmic artery (double open arrows) which is filled in a retrograde manner from an enlarged ascending 
pharyngeal artery (double closed arrows). The superior ophthalmic vein and inferior petrosal sinus are 
faintly opacified from the internal carotid siphon. 
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FIG. 3. Left internal carotid arteriograms. (4) Frontal and (B) lateral views. The precavernous portion of the 
internal carotid artery is replaced by multiple small branches (rete mirabile). These small branches reform 
a normal distal internal carotid artery. No arteriovenous shunting is seen. 


that converged toward the hilum and supplied was performed in 2 stages. Anterior obliteration 
the spleen (Fig. 7, апа B). was achieved by placement of 3 copper wires 
An electrothrombosis of the cavernous sinus through the dilated superior ophthalmic vein. 





тс. 4. Left external carotid arteriograms. (,7) Anteroposterior and (B) lateral views. The enlarged internal 
maxillary and ascending pharyngeal arteries give rise to multiple arterial channels (rete mirabile) which 
fll the supraclinoid carotid artery. 
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The posterior cavernous sinus was approached 
through a craniotomy and the copper wires 
were placed directly into the cavernous sinus. 
The surgical procedure is described in detail 
by Hosobuchi.* Signs and symptoms referable 
to the arteriovenous fistula resolved completely 
after surgery. Postoperative angiography per- 
formed several weeks later showed obliteration 
of the carotid-cavernous fistula. The rete 


mirabile could now be seen more clearlv (Fig. 
8). 


DISCUSSION 


Pseudoxanthoma elasticum 1s a hered- 
itary disorder of connective tissue. [t is 
characterized by premature degeneration 
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Fic. 5. Selective right deep cervical arteriogram, 
lateral view. The right deep cervical artery is 
enlarged, sending off numerous branches at the 
level of the second and third cervical vertebrae 
(open arrows). These branches opacify the distal 
vertebral artery (solid arrows) as the latter 
emerges from the transverse vertebral foramina. 
The proximal vertebral artery (not shown here) 
is diminished in caliber but is patent. 
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|16. 6. Selective right ascending cervical arterio- 
gram, lateral view. The right ascending cervical 
trunk (open arrows) is enlarged. It gives rise to 
multiple branches which opacify a large distal 
right vertebral artery (solid arrows). The basilar 
artery is also enlarged. It supplies the right cere- 
bral hemisphere via the posterior communicating 
artery. 


and calcification of elastic tissue primarily 
of the skin, eves, and the cardiovascular 
system.’ The granular, basophilic material 
with calcium deposits in the dermis and the 
angioid streaks of the retina surrounding 
the disk are characteristic of this disorder. 
The combination of retinal angioid streaks 
and calcification in the dermis is known as 
the Gronblad-Strandberg syndrome. The 
changes in the walls of medium-sized ar- 
teries, however, are indistinguishable from 
those found in atherosclerosis. Degenera- 
tion of elastic tissue has been seen in the 
aorta, in medium-sized vessels of the je- 
junum and ileum, and in the coronary ar- 
tery.'4 Calcification is a secondary phenom- 
enon in areas of elastic degeneration and 
destruction. Carlborg? demonstrated many 
patients with reduced peripheral pulses 
and symptoms of claudication. Some of his 


20 Andrew H. Koo and Thomas H. Newton 





Fic. Selective celiac arteriograms. (4) Early 
arterial phase. The splenic artery (arrows) breaks 
up distally into a network of arterial channels that 
converge toward the hilum and supply the spleen. 
(B) Early venous phase. The spleen is densely 
opacified and the splenic vein is now seen (arrows). 


patients also had symptoms of angina 
pectoris, although atherosclerosis might 
have been an associated factor. The loss of 
arterial pulses was not considered the result 
of occlusion of the lumen, but of degenera- 
tion and fragmentation of elastic tissue in 
the vessel wall. The vessel thereafter is 
unable to transmit pulsation normally, 
even when the lumen is patent. Biopsy and 
necropsy materials not only confirm this 
degeneration and fragmentation, but also 
demonstrate well developed collateral cir- 
culation in areas where the vessel lumen 
may be partially obliterated from frag- 
mented thrombi. Hypertension is present 
in about half the patients with PXE. 
Valvular heart disease, coronary and pe- 
ripheral vascular thrombosis, congestive 
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heart failure, and bleeding tendency in the 
gastrointestinal tract often further compli- 
cate the clinical picture.’ 

Carotid rete mirabile in man is a rare 
developmental anomaly.*:” This condition, 
however, 1s common in lower vertebrates 
such as the cat, goat, sheep, and pig (Fig. 
9). A true rete mirabile as described in 
lower vertebrates is a primitive network of 
intertwined, freely anastomosing vessels. 
These vessels supply the circle of Willis 
from the internal carotid artery which is 
usually relatively small. The rete mirabile 
must be distinguished from the collateral 
channels that supply the internal carotid 
system from the external carotid artery 
following occlusion of the proximal internal 
carotid artery.®!! These collateral vessels 
arise mainly from the internal maxillary, 
ascending pharyngeal, and the occipital 





liG. 8. Selective right internal carotid arteriogram, 
postoperative study. The copper wires (lying 
within the thrombosed, nonfilled superior oph- 
thalmic vein) are partly subtracted. The carotid 
rete mirabile (closed arrows) can now be seen 
more clearly. Arteriovenous communication is no 
longer present. Filling of the supraclinoid portion 
of the internal carotid artery (open arrows) and 
beyond is now in an antegrade manner. 
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branches of the external carotid artery. 
The ophthalmic branch of the internal 
carotid artery is usually enlarged and is 
filled in a retrograde manner toward the 
carotid siphon. The carotid siphon may 
also be alternately filled directly from the 
meningeal branches that arise in the cav- 
ernous sinus, !?:!? 

Caroticocavernous arteriovenous com- 
munications are often the sequelae of 
trauma. An increasing number of “‘sponta- 
neous” arteriovenous fistulae is seen, how- 
ever, in the region of the cavernous 51145. "19 
These fistulae are now thought to be dural 
arteriovenous shunts between the menin- 
geal branches of either the internal or the 
external carotid arterv and the cavernous 
sinus itself. 

The carotid and vertebral rete mirabile 
in the patient of this report is probably an 
incidental developmental anomaly associ- 
ated with an unusual underlving disorder 
of connective tissue. A small anastomosing 
vesse! of the rete mirabile in the region of 





Fic. 9. Common carotid arteriogram in а pig. An- 
teroposterior view. The internal carotid artery 
(open arrows) is relatively small. A rete mirabile 
(closed arrows) consisting of a fine, lace-like ar- 
terial network is interposed between the extra and 
intracranial segments of the internal carotid 
artery. 
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the cavernous sinus on one side, probably 
ruptured spontaneouslv. This rupture re 
sulted in the classic clinical triad of unilat 
eral proptosis, engorged conjunctival and 
episcleral veins, and a loud bruit of a 
caroticocavernous arteriovenous fistula. 


SUMMARY 


A patient with pseudoxanthoma elasti- 
cum associated with bilateral carotid and 
vertebral rete mirabile is reported. 

Unilateral carotid-cavernous sinus fistula 
was the complication that led to the angio- 
graphic investigation. 

An associated asymptomatic anomaly of 
the splenic artery was also observed. 


Thomas H. Newton, M.D. 
Department of Radiology 

University of California San Francisco 
San Francisco, California 94122 
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BILATERAL GIANT ANEURYSMS OF THE INTERNAL 
CAROTID ARIERY* 


By SHIRO WAGA, MASAYUKI MATSUDA, and HAJIME HANDA 


KYOTO, JAPAN 


NEURYSMS of a diameter of 2.5 cm. or 
greater are defined as giant.” Even 
bilateral intracavernous giant aneurysms of 
the internal carotid arterv are very rare. 
There have been 13 cases in the literature, 
as far as the authors know. Wilson and 
Myers? reported 1 case and collected 10 
cases from the literature. Rischbieth and 
Bull? and Morley and Barr, recorded т 
case each, respectively. Cases diagnosed 
ante mortem by angiography were only 
7 ,1,9.11,18,15,16,21 Visual disturbances, although 
varying In nature and in degree, were noted 
in nearly all cases. In all, except 17 extra- 
ocular muscle palsies and/or cavernous 
sinus syndrome were recognized uni- or 
bilaterally, but in none was there evidence 
of hypopituitarism. Bruit was heard in 31%! 
although in 1 there was a carotid-cavernous 
fistula on the right in addition to the huge 
aneurysm on the left. No apparent sub- 
arachnoid hemorrhage was recorded. In the 
case of Seltzer and Hurteau!? lumbar punc- 
ture yielded hemorrhagic cerebrospinal 
fluid (CSF), after occlusion of the intra- 
cranial internal carotid artery distal to the 
aneurysm in addition to gradual occlusion 
of the internal carotid artery in the neck. 
Although varying from case to case, the 
roentgenograms of the skull showed some 
characteristic changes as described by 
Rischbieth and Bull? including widening 
of the superior orbital fissure, erosion of the 
optic canal, erosion of the bone surrounding 
the pituitary fossa and calcification of the 
aneurysm. In 1 case!’ roentgenograms of 
the skull were normal and in another? there 
was no description as to the roentgeno- 
graphic findings of the skull. 
The only patient with bilateral intra- 
cavernous giant aneurysms in whom surgi- 


cal treatment was carried out was that 
reported by Seltzer and Hurteau.'® In their 
case, the indications for operative inter- 
vention were impairment of ocular move- 
ment, blurred vision, and throbbing head- 
aches. The left internal carotid artery was 
occluded both proximal and distal to the 
symptomatic aneurysm. The eye move- 
ments were restored but fine movements in 
the right hand were impaired. According to 
Wilson and Myers,” the patient was re-ad- 
mitted 4 vears later with complete oph- 
thalmoplegia on the right. The right com- 
mon carotid artery was gradually occluded 
with a Silverstone clamp, which was opened 
24 hours after its application because of the 
sudden development of left hemiplegia. 
There was slight improvement in the ex- 
ternal ophthalmoplegia; however, the hemi- 
plegia persisted. The patient died in a con- 
valescent home several weeks later. No 
autopsy was obtained. 

The pathogenesis of bilateral intra- 
cavernous aneurysms is unknown. Bull! 
considered that the aneurysms occurring in 
the cavernous portion and the terminal 
portion of the internal carotid artery are 
atherosclerotic, because they are quite 
different from congenital aneurysms in 
many respects. According to Bull,“ they 
seldom rupture; they are not related to 
points of arterial bifurcation; they are seen 
almost entirely in the middle-aged and el- 
derly patients; they frequently press upon 
cranial nerves; they tend to calcify and 
thus can often be recognized or suspected 
on plain roentgenograms; sometimes they 
present clinically as tumor masses rather 
than aneurysms; and they tend to be large. 
In addition many authors observed that 
the infraclinoid aneurysms occurred very 


* From the Department of Neurosurgery, Kyoto University Medical School, Kyoto, Japan. 
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frequently in hypertensive women.!°12.15 

Bilateral giant aneurysms of the internal 
carotid artery, one infraclinoid and the 
other supraclinoid, are considered ex- 
tremely rare and they have not been re- 
corded in the literature, as far as the authors 
know. We are reporting such a case. 

Bird et al described 5 cases of supra- 
clinoid giant aneurysms, including a case 
(Case 3) in which there were a large aneu- 
rysm, measuring § cm. in diameter, arising 
from the supraclinoid portion of the right 
internal carotid artery and a smaller aneu- 
rysm, I cm. in diameter, on the left internal 
carotid artery. It was unknown, whether the 
latter arose from the supra- or infraclinoid 
portion of the internal carotid artery, be- 
cause the smaller one was not illustrated. 
The giant aneurysm showed a spherical 
area of uptake of the radioisotope just to 
the right of the midline and above and 
anterior to the sella turcica, as shown in the 
present case. Binet and Loken,? also re- 
corded a case of a large aneurysm at the 
internal carotid bifurcation, in which a 
scintiphotogram obtained 20 seconds after 
intravenous administration of Tc®™ showed 
an abnormal radioactivity in the supra- 
sellar region. 


REPORT OF A CASE 


A 57 year old housewife was referred to the 
hospital on June 6, 1970, because of decreased 
visual acuity of the left eye. Six years prior to 
admission, she had suffered from nasal bleed- 
ing without cause, while being at work in the 
household. The bleeding had been profuse and 
she had been hospitalized for 2 weeks. Three 
years ago she again experienced nasal bleed- 
ing while sleeping. Bleeding occurred every 
time from the right nostril. The patient noticed 
for the first time in February, 1970 blurred 
vision of the left eye which remained stationary. 
She had had no headache or other neurologic 
complaints and had otherwise been well except 
for hypertension, for which she had been under 
medical care for the past 8 years. The family 
history was negative. 

On examination, by Landolt’s ring, vision in 
the left eye was reduced to 0.3 and could not be 
corrected. Vision in the right eye was 0.4 and 
corrected vision 1.5. She had bilateral optic 
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atrophies, more pronounced in the left eye and 
very slight in the right eye. The visual field 
examination showed an upper quadrant tem- 
poral anopia of the left eye. The right visual 
field was entirely intact. The general neurologic 
examination was otherwise normal. There was 
no bruit. Physical examination was negative 
except for hypertension (136/100 mm. Hg). 
Electrocardiograms revealed ventricular pre- 
mature beat and borderline ST depression; 
chest roentgenograms showed left ventricular 
hypertrophy of mild degree. 

Laboratory data disclosed elevated total 
serum cholesterol (234 mg./dl.) and elevated 
blood sugar (124 mg./dl.). There was neither 
clinical nor laboratory evidence of hypopitui- 
tarism. Spinal tap revealed clear CSF with 
an opening pressure of I90 mm. of water. 
The CSF contained 340 mg./dl. of protein and 
54 mg./dl. of sugar. 

Roentgenograms of the skull, especially the 
laminagrams, revealed characteristic changes. 
The left anterior clinoid process and lesser wing 
of the sphenoid were eroded. The superior orbi- 
tal fissure was enlarged bilaterally and the 
intervening bar between the superior orbital 
fissure and the optic canal was indistinct on the 
right. The contour of the optic canal was also 
indistinct bilaterally. The right side of the floor 
of the sella turcica and the medial aspect of the 
right middle cranial fossa were destroyed. Both 
posterior clinoid processes and the dorsum sellae 
were thinned. 

Right common carotid angiograms revealed 
an infraclinoid intracavernous giant aneurysm, 
pea-shaped, 2.4 3.0X 2.5 cm. in size, extending 
laterally toward the middle cranial fossa, which 
remained to be filled until the venous phase. In 
addition, there was slowed intracranial arterial 
filling and medial displacement of the cavernous 
portion of the internal carotid artery (Fig. 14; 
2/1; and 341). 

Left common carotid angiograms demon- 
strated a supraclinoid giant aneurysm, elliptical 
in shape, 2.5X2.1X2.1 cm. in size, of the inter- 
nal carotid artery, extending superomedially 
toward the suprasellar region, which emptied 
rapidly and was not filled in the phlebograms 
(Fig. 18; 2B; and 3B). Both right and left 
carotid angiograms demonstrated an ophthal- 
mic artery, although Lombardi e 4/19 reported 
that the ophthalmic artery was demonstrated 
on angiograms in only $$ per cent of infra- 
clinoid aneurysms. 
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Fic. 1. Carotid angiograms, anteroposterior view. (4) Right common carotid angiogram, arterial phase. A 
giant aneurysm of the infraclinoid portion of the right internal carotid artery, extending laterally toward 
the middle cranial fossa. (B) Left common carotid angiogram, arterial phase. A giant aneurysm of the 
supraclinoid portion of the left internal carotid artery, extending superomedially toward the suprasellar 
region. 





Fic. 2. Carotid angiograms, lateral view. (4) Right common carotid angiogram, early arterial phase. А giant 
aneurysm of the infraclinoid portion of the right internal carotid artery. The intracranial arteries are not 
yet filled. (B) Left common carotid angiogram, arterial phase. A giant aneurysm of the supraclinoid portion 
of the left internal carotid artery. The intracranial arteries are filled. 
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lic. 3. Carotid angiograms, axial view. (4) Right common carotid angiogram, late arterial phase. The right 
infraclinoid giant aneurysm extends laterally and displaces medially the intracavernous portion of the right 
internal carotid artery. (B) Left common carotid angiogram, arterial phase. The left supraclinoid giant 
aneurysm extends medially and displaces laterally the intracavernous portion of the left internal carotid 


artery. 


Right retrograde brachial angiograms showed 
no vascular anomalies except for the infra. 
clinoid intracavernous giant aneurysm of the 
right internal carotid artery (Fig. 4, Æ and B) 
which could not be visualized with digital com- 
pression on the right carotid artery (Fig. 4C), 
although so-called megadolichobasilar anomaly 
was noted (Fig. 4, .7-C). 

Cavernous venograms demonstrated 
interesting findings. In the axial view, the left 
cavernous sinus was filled, but became nar- 
rowed distally and its anterior portion was dis- 
placed laterally. The usual shadow defect in the 
cavernous sinus by the internal carotid artery 
was seen, although not so clearly. On the other 
hand, the right cavernous sinus was not fully 
filled and there was a clear shadow defect by the 
infraclinoid aneurysm near the junction of the 
inferior petrosal sinus and the cavernous sinus 
(Fig. 54). In the anteroposterior view the pos- 
terior portion of both cavernous sinuses was 


sinus 


seen with the shadow defect caused by the 
internal carotid artery, and the left cavernous 
sinus was flattened by the left supraclinoid 
giant aneurysm (Fig. 5 В). 

Pneumoencephalograms revealed that there 
was an elevation of the anterior portion of the 
third ventricle by the left supraclinoid aneu- 
rysm and of the posterior portion of the third 
ventricle by the megadolichobasilar anomaly, 
and that the air in the suprasellar cistern ap- 
peared to surround the upper portion of each 
aneurysm. 

Radioactive scan with intravenous adminis- 
tration of то mc of Tc?» showed a spherical 
area of abnormal uptake immediately after, 
and 20 seconds after, intravenous injection near 
the midline just above the sella turcica. This 
uptake was assumed to be due to the left supra- 
clinoid giant aneurysm, extending to the supra- 
sellar region. 

The patient was discharged on July 4, 1970, 
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Fic. 4. Right retrograde brachial angio- 
grams, arterial phase. (4) Antero- 
posterior and (B) lateral views show 
the right infraclinoid giant aneurvsm 
and megadolichobasilar anomaly. (C) 
Right retrograde brachial angiogram 
with digital compression on the right 
carotid artery, lateral view, arterial 
phase. The right infraclinoid giant 
aneurysm 15 not filled. 


without surgical intervention. Although the 
patient and her family wanted to have surgical 
treatment, we decided against 1t. The following 
are the reasons why we made up our minds not 
to operate: (1) the visual acuity of the left 
eye has been impaired but her blurred vision 
has not been progressive, although there is an 
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apparent optic atrophy on the left and in addı- 
tion there is another possibility that the right 
eye vision may be impaired in the near future; 
(2) both carotid arteries would have to be 
ligated for both giant aneurysms, because direct 
attack on giant aneurysms is seldom possible 
or successful, and both supra- and infraclinoid 
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(4) Axial view 
Cavernous sinus 
is narrowed and displaced laterally by the left 
supraclinoid giant aneurysm (—) and the shadow 
defect in the cavernous sinus by the intracavernous 


Cavernous sinus venograms. 
The left c 


Fic. 5. 
(electronic subtraction). 


portion of the internal carotid artery is seen, al- 
though not so clearly. The right cavernous sinus is 
not visualized in its entire length and only the most 
posterior portion is filled. There 
shadow defect caused by the right infraclinoid 
giant aneurysm near the junction of the inferior 
petrosal sinus and the cavernous sinus ( | | ). The 
Intercavernous sinuses аге not visualized. (B) An- 
teroposterior view subtraction). The 
posterior portion of the cavernous sinus with the 
shadow defect by the intracavernous portion of the 
internal carotid artery 15 seen bilaterally. The left 
cavernous sinus is flattened by the left supra- 
clinoid giant aneurysm | The single arrows 
point to the inferior perrosal sinus. 


IS seen a clear 


(electronic 


giant aneurysms of the internal carotid artery 
must be treated by carotid ligation? 1° al- 
though untoward etfects of carotid artery liga- 
tion have occasionally been reported,*!* Mas- 
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sive enlargement of intracranial aneurysm after 
carotid artery ligation has also been recorded. 
Matas' test was tolerated by the patient for 
over 10 minutes, but the right carotid angio- 
grams intracranial arterial 
Апе and the right brachial angiograms under 
digital compression of the right carotid artery 
did not show a satisfactory filling of the right 
internal carotid artery territory through the 
posterior communicating artery (Fig. 4C). 
Therefore, we were afraid that ligation of both 
carotid arteries in this patient might severely 
compromise the cerebral circulation. There 
were also the possibilities that the right intra- 
cavernous aneurysm may rupture and uncon- 
trollable epistaxis may occur, and that the left 
aneurysm may give rise to hypopituitarism. 


revealed slowed 


DISCUSSION 

The giant aneurysm on the right in- 
volved the infraclinoid portion of the inter- 
nal carotid artery, extending laterally 
toward the middle cranial fossa. The left 
giant aneurysm was of supraclinoid origin 
and extended superomedially toward the 
suprasellar region. 

Using cavernous sinus venograph y ,5 117.20 
the left cavernous sinus was slowly filled; 
Its anterior portion was displaced laterally 
bv the left suprasellar giant aneurysm. The 

right cavernous sinus had onlv its posterior 
portion filled. There was a clear shadow 
defect near the junction of the right inferior 
petrosal sinus and the right cavernous sinus 
caused by the infraclinoid giant aneurysm. 

We believe that the present case is the 
first in which bilateral giant aneurysms, one 
suprasellar and the other оиа of 
the internal carotid artery were found by 
cavernous sinus venography, Duae for 
giant aneurysms of the 
artery, 

Furthermore, it is interesting that in the 
present case к өе giant aneurvsms of 
the internal carotid arterv, one infra- and 
the other supraclinoid, were аб теп with 
megadolichobasilar anomaly. 


internal carotid 


We assume 
that atherosclerosis might play an impor- 
tant role in forming such giant aneur vsms, 
at least in this patient, Recently, we have 
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examined a case of megadolichobasilar 
anomaly associated with an aneurysm at 
the junction of the posterior inferior cere- 
bellar artery and the vertebral artery. The 
relationship between magadolichobasilar 
anomaly and aneurysmal formations will 
be discussed elsewhere. 


SUMMARY 


An unusual case of bilateral giant aneu- 
rysms of the internal carotid artery, one 
arising from the intracavernous portion of 
the right internal carotid artery and the 
other from the supraclinoid portion of the 
left internal carotid artery, 15 reported. So- 
called megadolichobasilar anomaly 15 as- 
sociated with such giant aneurysms of the 
internal carotid artery. 

Characteristic findings were seen in plain 
roentgenograms of the skull, especially in 
the laminagrams, bilateral carotid angio- 
grams, right retrograde brachial angio- 
grams, pneumoencephalograms, cavernous 
sinus venograms and brain scans. 

In contrast to the many roentgenologic 
findings, the clinical manifestations were 
few. There was a history of epistaxis and 
blurred vision of the left eve. Neurologic 
examination revealed bilateral optic atro- 
phies and decreased visual acuity of the 
left eve with an upper quadrant temporal 
anopia. The patient had no extraocular 
muscle palsy, no olfactory trouble, and no 
evidence of hypopituitarism. 

Shiro Waga, M.D. 

Department of Neurosurgerv 

kK voto University Medical School 
<3, Shogoin-Kawahara-cho 
Sakyo-ku 

Kyoto, Japan 
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ANEURYSMS OF THE CERVICAL INTERNAL 
CAROTID ARTERY* 


By RICHARD D. ANDERSON, M.D.,7 ARTE LIEBESKIND, M.D., LAWRENCE H. ZINGESSER, 
M.D., and MANNIE M. SCHECHTER, M.D. 


BRONX, NEW YORK 


N THE  pre-antibiotic era, erosive 

aneurysms of the cervical internal ca- 
rotid artery were an uncommon but often 
fatal complication of peritonsillar infec- 
tions. Since the advent of antibiotics, 
cervical internal carotid aneurysms have 
become less common. Such lesions are 
easily confused with chemodectomas, peri- 
tonsillar abscesses, or peritonsillar neo- 
plasms, and a review of the literature in- 
dicates that many have been biopsied prior 
to the correct diagnosis being made by 
carotid arteriography. 

Case reports illustrating various pre- 
senting features of these aneurysms follow. 





REPORT OF CASES 


Case 1. This 82 year old female was admitted 
with a history of difficult breathing of 3 months’ 
duration. 

On physical examination a 3X4 cm. mass 
was seen in the left tonsillar fossa displacing the 
uvula to the right (Fig. 1,7). No mass was 
palpable on external examination of the neck. 
A biopsy was contemplated, but the pharyngeal 
mass was found to be pulsatile, and a bruit was 
detected. Plain film roentgenograms of the neck 
revealed a 4.5 X7 cm. oval rim of calcification 
at the angle of the jaw. A left carotid arterio- 
gram demonstrated that this represented a 
partially thrombosed aneurysm of the left in- 
ternal carotid artery (Fig. IB). 


Fic. 1. Case 1. (4) View of the patient's oropharynx showing a soft tissue mass protruding into the left 
tonsillar fossa and displacing the uvula to the right. (B) Left common carotid arteriogram demonstrates 
а 4.6 X 7 cm. aneurysm of the internal carotid artery arising just below the angle of the jaw and extending 
to the skull base. Separation between the calcific rim of aneurysm and the contrast material indicates 
thrombus within the aneurysm. 


* From the Department of Radiology, Division of Neuroradiology, Albert Einstein College of Medicine, Bronx, New York. 
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liG. 2. Case п. Left common carotid arteriogram 
demonstrates a lobulated 1.52 cm. pseudoaneu- 
rysm of the internal carotid artery. The aneurysm 
lies well above the angle of the mandible. A bullet 
IS seen posterior to the aneurysm. 


Three weeks later the neck was explored, but 
the aneurysm was seen to extend to the base 
of the skull, and was unresectable. 

The patient expired in the postoperative 
period after developing bronchopneumonia. 


CASE ir. The patient, a 31 year old male, was 
admitted in shock and conaa with bullet wounds 
of the head and right chest. 

On physical examination entry wounds were 
present in the left and right occipital regions 
and in the right superior thorax. There was a 
right hemiparesis. Plain film roentgenograms 
showed a bullet lodged anterolateral to Ст, and 
metallic fragments in the right frontoparietal 
region. There was no palpable neck or pharyn- 
geal mass. 

A left carotid arteriogram obtained 
which demonstrated a 2X13 cm. lobulated 
pseudoaneurysm of the cervical internal carotid 
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artery adjacent to the bullet lodged in the 
neck (Fig, 2). 

The intracranial angiographic series dem- 
onstrated swelling of the left cerebral hemi- 
sphere, without evidence of an extracerebral 
collection. 

Further surgery was deferred because of the 
patient's clinical state. 

The patient subsequently developed a right 
hemopneumothorax and bilateral aspiration 
pneumonitis and died 7 days after admission. 


CASE nı. The patient, a 41 year old male, 
was admitted with a right hemiparesis and 
right hemianopsia which had developed the 
previous day. No mass was appreciated in the 
neck or pharynx. The Wassermann reaction was 
negative. 

Common carotid arteriography was carried 
out with a needle placed at Cs, well below the 
carotid bifurcation. A localized filling defect 
caused by an atheroma was noted in the in- 
ternal carotid artery 1.5 cm. from its origin; 
3 cm. from its origin a progressive constriction 
of the internal carotid artery was demonstrated 
(Fig. 34). 

In spite of anticoagulant therapy the pa- 
tient's condition deteriorated and he died 4 
days after the onset of his symptoms. 

Postmortem sections of the brain demon- 
strated areas of infarction in the left frontal and 
parietal lobes, and the medial aspect of the 
right frontal lobe. Sections of the internal ca- 
rotid artery demonstrated a dissecting hemor- 
rhage of the wall of the artery extending over a 
3-4 cm. segment (Fig. 3B); intimal tears were 
tound at both the lower and upper ends of the 
dissection. Since the artery had been punc- 
rured well below the site of the dissection, this 
was considered to be spontaneous dissecting 
aneurysm. 


Case 1v. This 70 year old woman presented 
with the complaint of pain in the right ear and 
an enlarging mass at the angle of the right jaw 
of I month's duration. 

The neck was surgically explored but a 
biopsy was not taken and the nature of the 
mass was not determined. A few weeks later the 
mass had enlarged in size, was obviously pulsa- 
tile, and a bruit was detected. 

Right carotid angiography revealed a 4 cm. 
saccular aneurysm of the internal carotid artery 
(Fig. 4). 

The aneurysm was subsequently excised and 
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Case їп. 
carotid artery . 
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with permission of the Journal of Neurology, 


an end-to-end anastomosis of the internal ca- 
rotid artery segments performed. 

The patient experienced transient swallowing 
and speech difficulty, but otherwise recovered 
uneventfully. 


Case v. The patient, a 29 year old Negro 
male, was admitted with the complaint of a left 
neck mass present for 1 month. 

On phy sical examination the mass was seen 
to lie in the anterior triangle of the left neck, 
was pulsatile, and a bruit was detected. Sero- 
logic tests for syphilis were strongly positive. 

A left common carotid arteriogram demon- 
strated a large aneurysm arising from the 
proximal portion of the left internal carotid 
artery (Fig. 5). The aneurysm was thought to 
be syphilitic in origin. 

The left common carotid artery was ligated 
in the neck, and the patient recovered without 
neurologic sequelae. 
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carotid arteriogram demonstrates a tapered constriction of the internal 
‚ cm. from its origin. (B) Postmortem transverse sections of internal carotid artery at site 
of constriction showite progressive occlusion of the vessel by hemorrhage within its wall. 
Neurosurgery < Psychiatry, 
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DISCUSSION 


In the pre-antibiotic era most cervical 
internal carotid arterv aneurysms were ot 
inflammatory origin. A bacterial pharyn- 
geal or tonsillar infection, often strepto- 
coccal, resulted in an erosive lesion of the 
adjacent internal carotid artery. These 
pseudoaneurysms were difficult to detect 
clinically, and often the patient. bled 
masse» before the correct di agnosis was 
reached. At present, cervical internal ca- 
rotid artery aneurysms are more frequently 
caused by atherosclerosis or penetrating 
trauma such as bullet wounds. Other 
traumatic causes include mandibular frac- 
tures, blunt injury, and weakness of ca- 
rotid endarterectomy patch grafts. Spon- 
taneous dissecting aneurysms 2nd 
genital aneurysms are rarc. 


con- 
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Left common carotid arteriogram 
aneurysm of the in- 


4. Case Iv. 
demonstrating a 

ternal carotid PRA y; 
low the angle of the jaw. 


FIG. 
5X4 cm. 
; most af the aneurysm lies be- 


Pulsation and a bruit are not absolute 
indications that a cervical mass is an 
aneurysm since a tortuous carotid artery” 
or a carotid body tumor may evince the 
same signs. Moreover, when a hematoma 
surrounds an aneurysm, no pulsation or 
bruit may be detected.” 

Having found that 1 of the ¢ cervical 
internal carotid aneurysms reported in this 
paper presented as a mass in the tonsillar 
fossa, 2 presented as neck masses, and 
showed no palpable mass, we became in- 
terested in the anatomic explanation for 
this difference. Cases of cervical carotid 
aneurysms in which a carotid arteriogram 
was published with the clinical data were re- 
viewed. Forty-seven such cases?45:-11.15-39.4 
were found in the literature, with the 
present 5 cases, a total of 52. When the 
common carotid artery bifurcates at its 
usual level (C4) the proximal few cen- 
timeters of internal carotid artery lie close 
to the skin in the anterior triangle of the 
neck, and aneurysms of this portion of the 
internal carotid artery then project into the 
anterior triangle below the body of the 
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mandible.*^ Common carotid artery aneu- 
rysms also present in the neck. Above the 
angle of the mandible the internal carotid 
artery 18 bounded laterally by the styloid 
process and associated dense aponeurotic 
tissue, the ramus of the mandible, and the 
digastric and stylohyoid muscles (Fig. 6); 
posteriorly the artery is delimited by the 
cervical vertebrae. Consequently an an- 
eurysm arising above or projecting above 
the inferior margin of the mandible finds 
its least resistance to expansion antero- 
medially into the soft tissue of the lateral 
pharynx and tonsillar fossa!9.15.20,23,21,32.31 ag 
in Case r. Such an aneurysm may 
dysphagia or dyspnea and be mistaken for 
a peritonsillar abscess or neoplasm. In one 
case a large aneurysm projected both above 
and below the angle of the mandible and 
presented with masses in both the neck and 
pharynx.? 

An aneurysm 2 


CAUSE 


cm. or less in width, 
particularly a dissecting or fusiform an- 
eurysm, frequently fails to cause a recog- 
nizab js: mass, and may not be detected on 
palpation ;?-3:511.14,17,19,22,26,25,31,35,36,38. this 15 
especially true if the aneurysm lies above 
the inferior margin of the mandible, as in 
Cases 11 and ш. In those cases in which a 
mass was not clinically apparent, carotid 





Left common carotid 
3-5X4.5 cm. 


5. Case v. 
demonstrating a 
from the internal carotid artery at its origin. 


Fic. arteriogram 


aneurysm arising 
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arteriography was often performed be- 
cause of the symptoms of cerebral 
ischemia. ^ 5:17.22,35,33 Most likely these symp- 
toms were the result of embolism from 
the aneurysm, or constriction of the vessel 
lumen by dissection. In other cases cervical 
pseudoaneurysms were an incidental find- 
ing in patients studied primarily for trau- 
matic brain injury,?* as in Case п. 

Plain roentgenograms of the neck may 
show a calcified rim around the periphery 
of the aneurysm. Separation of contrast 
from this rim on arteriography indicates 
thrombus within the aneurysm (Fig. 18). 
Arteriography affords a means of evaluat- 
ing operability, since aneurysms which ex- 
tend to the skull base (Case 1) are often 
unresectable. Aneurysms lower in the neck 
and not confined laterally by the mandible 
(Case ту) are much more accessible to sur- 


gery. 
SUMMARY 


While aneurysms of the common carotid 
artery usually present as mass lesions of the 
neck, aneurysms of the cervical internal 
carotid artery may present either in the 
neck or the pharynx. 

In the latter location thev may resemble 
peritonsillar abscess, and many such lesions 


Styloid process 
and ligament 






Internal carotid a. 
—External carotid a 


Sternomastoid m. 


Omohyoid m. 


Fic. 6. Diagram showing the structures bounding the 
carotid artery anterolaterally in the neck. 
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have been biopsied with tragic сопѕе- 
quences. 

Cervical carotid aneurysms which are 
not palpable frequently present with cere- 
bral symptoms. 

Anatomic reasons for the varied clinical 
presentation of these lesions are em- 
phasized. 


Richard D. Anderson, M.D. 
10 Horton Street 
Rye, New York 10580 
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ANGIOGRAPHY IN PATIENTS WITH INTRACTABLE 
EPISTAXIS* 


By MARC N. COEL, M.D.,t and EDWARD А. JANON, M.D. 


SAN DIEGO, CALIFORNIA 


NGIOGRAPHY has become increas- 
ingly important in the evaluation and 
treatment of bleeding from various organs. 
It is especially useful for localizing bleeding 
in the gastrointestinal tract?*!-! and the 
central nervous system,’:?!%4!> and some 
authors have commented upon its value in 
bleeding from the kidney. Even if ex- 
travasation of contrast medium 1s not seen, 
a lesion known to be a cause of bleeding 
mav be identified. Following angiographic 
demonstration of the bleeding site, vaso- 
constrictive drugs can be infused in many 
to attempt nonoperative control of the 
bleeding.’ 

Duggan and Brylski? have demonstrated 
the value of angiography in traumatic epl- 
staxis. Spontaneous epistaxis can also be 
evaluated by angiography, localizing for the 
surgeon the source of bleeding. 

We recently examined 2 patients with 
acute uncontrollable epistaxis. This report 
summarizes our experience with these pa- 
tients and discusses the potential role of 
angiography in this area. 


REPORT OF CASES 


Case 1. A 39 year old woman was admitted 
to the University Hospital with a 1 hour history 
of severe right-sided epistaxis. Prior to this 
episode she was in excellent health with no 
history of previous epistaxis, hypertension, 
bleeding disorders or trauma. 

Physical examination was normal, except for 
an elevated blood pressure of 180/120 mm. Hg, 
and spurting blood from the right nostril. 
Hematocrit at the time of admission was 37 
per cent. 

The usual therapeutic measures including 
posterior nasal packs, with and without vaso- 
constrictors, only controlled the bleeding tem- 
porarily and ligation of the sphenopalatine 


artery was performed. Following surgery the 
hemorrhage continued and over the course of a 
2 week hospitalization, 12 units of whole blood 
were required. 

On the r4th day of hospitalization, arteri- 
ography was performed. Using a percutaneous 
femoral catheterization approach, the arteries 
were catheterized, and internal and external 
carotid angiograms were obtained. Extravasa- 
tion of contrast medium demonstrated 
from distal branches of the pterygopalatine por- 
tion of the right internal maxillary artery in the 
region of the posterior maxillary antrum. The 
remaining vessels were normal (Fig. 1; and 2, 
A-D). 


Surgery was performed after the angiogra- 


Was 





тс. т. Preliminary roentgenogram prior to injection 
of contrast material demonstrates mottled fluid 
density in the nasopharynx caused by blood and 
nasal packs. Note air-fluid level within the maxil- 
lary antrum (arrow) and Olivecrona clips second- 
ary to previous attempts to obliterate the spheno- 
palatine branch of the right internal maxillary 
artery. 


* From the Department of Radiology, University of California, San Diego, School of Medicine, San Diego, California. 
t NIH Trainee in Diagnostic Radiology, USPHS Training Grant 6M-02023-03. 
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лс. 2. C4-D) Serial magnification roentgenograms following injection of contrast material into the external 
carotid artery demonstrate extravasation of contrast material (arrow) in the vicinity of the previous sur- 
gery. Note that the posterosuperior margin of the contrast material conforms to the bony margin of the 
maxillary antrum. This extravasation is occurring in the vicinity of the pterygopalatine division of the 
internal maxillary artery. 


phy. Exploration. of the maxillary antrum 
showed hemorrhage, although a specific bleed- 
ing branch could not be identified. The internal 
maxillary artery was then ligated, resulting in 
prompt and permanent cessation of the epi- 
staxis. 


Case n. А 36 year old male nurse with a 
history of rheumatic heart disease and mild 
essential hypertension was admitted to the 
University Hospital after 3 days of intermittent 
epistaxis. There was no history of trauma, pre- 
vious epistaxis, or bleeding disorder. 

Physical examination revealed a blood pres- 
sure of 150/100 mm. Hg and spurting blood 
from the right nostril. The hematocrit was 
42 per cent. 

Therapeutic measures, including anterior 
and posterior nasal packs, with and without 
vasoconstrictors only controlled the bleeding 
temporarily. The hematocrit dropped to 33 per 


cent, and 3 units of blood were required to 
stabilize the blood volume. 

External carotid arteriography via a femoral 
approach was performed on the third hospital 
day. On a Waters’ view, contrast material ex- 
travasation from the medial branches of the 
distal internal maxillary artery was seen. No 
extravasation was noted on the first injection in 
the lateral projection. 

The patienr was taken to surgery, where the 
sphenopalatine portion of the internal maxillary 
artery was clipped, resulting in immediate cessa- 
tion of bleeding. 


DISCUSSION 


Most spontaneous epistaxis in adults 
arises from a sclerotic sphenopalatine ar- 
tery or other internal maxillary branch in 
the posterior portion of the nasal cavity. 
Posterior ethmoidal branches of the oph- 
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thalmic artery can bleed following trauma. 
Hypertension may be associated with epi- 
staxis, or, more rarelv, bleeding diatheses, 
angiomas, viral infections or sudden atmo- 
spheric decompression (caisson disease). 
These vessels lie in thin mucosa closely ap- 
plied to cartilage or bone, and retraction of 
the bleeding vessel is minimal. This results 
in vigorous nasal hemorrhage in a rather 
confined, inaccessible region. In children 
and voung adults, epistaxis usually arises 
anteriorly from the anterior ethmoidal ar- 
tery branches of the ophthalmic artery. 

The early demonstration of a source of 
hemorrhage can prevent considerable loss 
of blood with its concomitant complica- 
tions, and can significantly decrease the 
length of treatment, saving the patient con- 
siderable discomfort, time and expense. 
Moreover, hemorrhage in the posterior 
nasal cavity usually occurs in a relatively 
inaccessible region and the surgeon is 
greatly aided by knowing precisely which 
vessels are responsible for the bleeding. 
Bleeding may be from internal maxillary 
artery branches or from ethmoidal artery 
branches, and both external and internal 
carotid arteriograms should be obtained to 
localize the source. Ballenger! states, “The 
accurate location of the exact site of bleed- 
ing is important not only for the accurate 
placement of cautery, for other forms of 
local therapy, but also for identifying the 
trunk blood vessels supplying this point." 

With modern angiographic techniques, 
selective external and internal carotid an- 
viographies are relatively easily performed. 

Angiography may define the site of 
bleeding in many instances of uncontrolled 
epistaxis and may prove to be very useful 
in the therapy of this disease. Water-soluble 
contrast media produce peripheral vaso- 
dilatation, and allow for increased blood 
loss. As in our Case 11, a second injection 
may be necessary to see extravasation. Ít 
is conceivable that the infusion of vasocon- 
strictive drugs into the parent artery may 
result in cessation of bleeding and the 
avoidance of surgery. 
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CONCLUSIONS 


This report documents the role of an- 
giography in cases of uncontrolled epi- 
staxis. [n 2 patients extravasation of con- 
trast medium was noted from distal 
branches of the right internal maxillary 
artery. In each case following angiography, 
the vessel was ligated and the bleeding was 
arrested. 

Angiographv should prove useful in 
evaluating patients with uncontrolled epi- 
staxis bv determining the source of hemor- 
rhage. 

It is anticipated that following demon- 
stration of bleeding from the external caro- 
tid branches, the addition of vasoconstric- 
tor drugs could be infused at the time of 
angiography to control the hemorrhage and 
possibly decrease the need for surgery in 
some patients. 


SUMMARY 


Internal and external carotid angiog- 
raphy was used to precisely localize the 
site of hemorrhage in 2 patients with severe, 
uncontrollable epistaxis. 

Following angiography, ligation of the 
internal maxillary artery in each case re- 
sulted in prompt and permanent cessation 
of the bleeding. 

The potential role of angiography in pa- 
tients with intractable epistaxis 1s discussed 
and the possible use of vasoconstrictor 
drugs infused at the time of angiography in 
an attempt to control the hemorrhage 1s 
considered. 

Marc N. Coel, M.D. 

Department of Radiology 
University of California, San Diego 
University Hospital 

225 West Dickinson Street 


San Diego, California 92103 
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ANGIOGRAPHIC DEMONSTRATION OF IMPORTANT 
ANATOMIC VARIATIONS OF THE POSTERIOR 
DESCENDING CORONARY ARTERY* 


By DAVID C. LEVIN, M.D., and HAROLD A. BALTAXE, M.D. 


NEW YORK, NEW YORK 


IAPHRAGMATIC myocardial infarc- 

tion is one of the more common con- 
sequences of coronary artery disease. It can 
occur as a result of interruption of the blood 
supply to the posterior diaphragmatic por- 
tion of the interventricular septum and/or 
the diaphragmatic surface of the left ven- 
tricle. Previous publications on coronary 
angiography have paid relatively little at- 
tention to the fact that there is considerable 
variation in the arterial supply of this im- 
portant region of the heart. Understanding 
these variations is essential in diagnosing 
obstructions of these arteries and planning 
surgical therapy. 


NORMAL ANATOMY 


The concept of right coronary artery 
(RCA) or left coronary artery (LCA) pre- 
ponderance was first proposed bv Schlesin- 
ger in 1940.* The preponderant, or “аоті- 
nant," artery 15 the one which supplies the 
posterior diaphragmatic portion of the in- 
terventricular septum and the diaphrag- 
matic surface of the left ventricle. 

Between 77 and go per cent of human 
subjects have dominant right coronary 
arteries? an anatomic arrangement illus- 
trated in Figure 1, 4 and В. In these indi- 
viduals, the RCA extends all the way 
around the right atrioventricular sulcus, 
passes the crux of the heart (the junction of 
the right and left atrioventricular sulci and 
the posterior interventricular sulcus) and 
then continues toward the diaphragmatic 
surface of the left ventricle. During its pas- 
sage along the right atrioventricular sulcus 
the RCA may give off, among other 
branches, one or more acute marginal (AM) 
arteries and one or more posterior right 
ventricular (PRV) arteries. At or shortly 


before the crux, a large posterior descend- 
ing (PD) artery arises and passes forward 
along the interventricular sulcus for a vari- 
able distance toward the apex of the heart. 
This vessel is the chief source of blood to 
the posterior diaphragmatic portion of the 
septum. After passing the crux, the domi- 
nant RCA continues a short distance before 
it terminates by giving rise to one or more 
large posterior left ventricular (PLV) ar- 
teries. The latter vessels, which generally 
parallel the PD artery, are the chief source 
of blood to the diaphragmatic surface of the 
left ventricle. Individuals with right coro- 
nary dominance have small left circumflex 
arteries which do not reach the crux of the 
heart. 

A small percentage of subjects have 
dominant left coronary arteries. In these 
individuals, it is the RCA which is small 
and does not reach the crux. The left cir- 
cumflex artery 1s much larger and passes 
completely around the left atrioventricular 
sulcus. Along the diaphragmatic surface of 
the heart, it gives rise to the PLV arteries 
and then turns towards the apex to con- 
tinue as the PD artery. This anatomic ar- 
rangement is illustrated in Figure 2, 4 
and B. 

Finally, there is another small group of 
subjects who have neither right nor left 
dominance, but who instead have a “bal- 
anced” coronary circulation. Here the RCA 
reaches the area of the crux where it turns 
towards the apex and continues as the PD 
artery. It does not, however, pass beyond 
the crux and does not give rise to the PLV 
arteries. The latter originate instead from 
the distal portion of the left circumflex 
artery. 

Thus, in right coronary dominance, the 


* From the Department of Radiology, The New York Hospital-Cornell Medical Center, New York, New York. 
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liG. 1. (4) Diagram of a dominant right coronary 
artery (RCA); left anterior oblique projection. 
AM — acute marginal artery; AV =atrioventricu- 
lar node artery; PRV — posterior right ventricular 
artery; PD = posterior descending artery; PLV 
— posterior left ventricular arteries. (B) Left an- 
terior oblique view of a dominant RCA. The black 
arrow points to the PD artery and the white 
arrow toa large PLV arterv. 


ICA supplies blood to both the posterior 
diaphragmatic portion of the interventricu- 
lar septum and the diaphragmatic surface 
of the left ventricle. In left coronary dom- 
inance, both these areas are supplied bv the 
LCA. In a balanced circulation, the poste- 
rior diaphragmatic portion of the septum is 
supplied by the RCA, while the diaphrag- 
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matic surface of the left ventricle is sup- 


plied by the LCA. 


ANATOMIC VARIATIONS 


As indicated above, the PLV arteries 
arise from either the RCA or the LCA. 
There are generallv 1 to 4 of these branches 


CIRC 
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l'16. 2. (4) Diagram of a dominant left coronary ar- 
tery (LCA); left anterior oblique projection. 
L AD -left anterior descending artery. (B) Left 
anterior oblique view of a dominant left coronary 
artery. The black arrow points to the PD artery 
and the black arrowheads to 3 PLV arteries. 
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present. Variations of these left ventricular 
arteries are otherwise rare. 

On the other hand, we have found sig- 
nificant anatomic variations in the origin, 
course and distribution of the PD artery in 
23 per cent of 200 recently reviewed coro- 
nary angiograms. These variations are dis- 
cussed below and the incidence of each 1s 
indicated. The individual percentage figures 
total slightly in excess of 23 per cent, be- 
cause several cases demonstrated a com- 
bination of variations. 

A. Double posterior descending artery (6 
ser cent). The PD artery is commonly 
-hought of as a single large trunk occupying 
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(4) Diagram of a dominant RCA 


PIG. * 
with 2 PD branches; left anterior oblique 
projection. (В) Left anterior oblique view 
of a dominant RCA with 2 PD branches 


Note that the AV node 
artery (black arrowhead) arises between 
them. (C) Left anterior oblique view of a 
RCA in a patient with balanced coronary 
circulation. The black arrowhead points to 
a large AV node artery. The RCA does not 
extend beyond the crux, butinstead termi- 
nates by giving rise to 2 PD arteries (black 
arrows), one of which is larger than the 
other. 


(black arrows). 


the posterior interventricular sulcus. On 
occasion, however, two parallel PD branches 
may be present—one on either side of the 
sulcus. These vessels may be of the same or 
different size and both will supply branches 
to the posterior septum. Figure 3, 4-C, 
shows examples of double PD arteries. At 
times it may be difficult to decide whether 
an artery in this area is a PD or a nearby 
PLV branch since, as indicated earlier, 
these vessels generally pursue a parallel 
course and are often quite close to each 
other. 

B. Early origin of the posterior descending 
artery ( per cent). Instead of arising at or 
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Just before the crux of the heart, the PD 
artery may arise from the RCA 3 or 4 cm. 
proximal to the crux. It then continues 
parallel to the RCA just in front of the right 
atrioventricular suclus until it reaches the 
interventricular sulcus. At that point, it 
turns 90° and thereafter passes forward 
toward the cardiac apex in the usual man- 
ner. Figure 4, /7-C illustrates this variant. 


C. Partial blood supply of the diaphrag- 
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lic. 4. (4) Diagram of a dominant RCA 
showing the PD artery originating a con- 
siderable distance before the crux; left 
anterior oblique projection. (B) Left an- 
terior oblique view of a dominant RCA. 
This is a late arterial phase and contrast 
material has begun to wash out of the prox- 
imal portion of the artery. The black 
arrows point to the PD artery, which 
originates back at the acute margin of the 
heart. The black arrowhead indicates the 
distal RCA, which continues along the 
right atrioventricular sulcus and term- 
inates by giving rise to the PLV branches. 
(C) Right anterior oblique view of the 
RCA in the same patient. Note the ini- 
tially parallel course of the distal RCA 
(black and the PD artery 
(black arrow) after early origin of the lat- 
сег. 


arrowhead) 


matic portion of the interventricular septum 
by a posterior right ventricular branch (8 per 
cent). The PRV branches of the RCA are 
inconstant and may not be visualized at all 
In some patients. On occasion, however, as 
shown in Figure 5, 4 and B, a large РКУ 
branch may arise from the RCA and pass 
obliquely across the inferior surface of the 
right ventricle to supply the mid-diaphrag- 
matic portion of the interventricular sep- 
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tum. In some of these cases, the PD artery 
itself may be small and only pass a short 
distance along the posterior interventricu- 
lar sulcus. The PRV artery is in effect sup- 
plying a portion of the septum ordinarily 
supplied by the PD artery. 

D. Partial blood supply of the diaphrag- 
matic portion of the interventricular septum 
by an acute marginal artery (7 per cent). In 
this variation, shown in Figure 6, 7—/, the 
PD artery again can be relatively small and 
extend only a short distance forward from 
the crux. The mid-diaphragmatic portion of 
the interventricular septum is supplied by 
a large acute marginal (AM) branch. The 
latter originates from the RCA at the right, 
or acute, margin of the heart. Initially it 
passes anteriorly along the lateral right 
ventricular wall, then turns obliquely be- 
neath the inferior surface of the right ven- 
tricle and finally terminates along the sep- 
zum. 

E. Origin of the posterior descending from 
rhe left anterior descending artery. Àn ex- 
ample of this rare variant has been demon- 
strated by Baroldi and Scomazzoni.! Here, 
the left anterior descending artery passes 
around the cardiac apex and continues 
back along the posterior interventricular 
sulcus all the way to the crux. In effect, the 
entire posterior septal circulation is thus 
derived from the left anterior descending 
artery. This variation is diagramed in 
Figure 7. We have not seen cases of this 
type in our material. 

DISCUSSION 

Proper interpretation of coronary arteri- 
ograms requires a thorough understanding 
of these important variations in the blood 
supply of the posterior diaphragmatic por- 
tion of the interventricular septum. Al- 
though obstructions of a large PD artery or 
the distal RCA generally are easily dis- 
cerned through familiarity with the normal 
anatomy, complete occlusion at the origin 
o^ AM, PRV or accessory PD branches 
which supply this area may be easily over- 
looked. It is sometimes necessary to rely 
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Fic. 5. (4) Diagram of a dominant RCA; left an- 
terior oblique projection. There is a small PD 
branch arising in the usual position and a larger 
PD branch arising from а РКУ artery. (В) Left 
anterior oblique view of a dominant RCA. The 
black arrowhead points to a PD artery arising in 
the usual position. The black arrow points to a 
PRV artery which passes beneath the right ven- 
tricle and ends by supplying the mid-diaphrag- 
matic portion of the interventricular septum. 
Small septal branches are seen arising from both 
these vessels. 
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hic. 6. (44) Diagram of a dominant RC A: 
left anterior oblique projection. There is a 
small PD branch ari ising in the usual DOSI- 


tion anc a larger PD branch arising from 
the AM artery. (B) Left anterior oblique 

view and (C) right anterior oblique view of 
an aorte-right coronary bypass in a pa- 
tient wich occlusion of the proximal RCA. 
There isa large AM branch (black arrows) 
which frst passes anteriorly, then turns 
under the right ventricle to supply the 
septal region. The black arrowhead points 
to a relztively short PD branch arising in 
the normal position. 





upon visualization of a small stump at the token, one should not overdiagnose ob- 
origin, late filling of the vessel throi gh col- struction of a coronary arterv where no 
laterals, or the presence of a localized ven- lesion actu: lly exists, T. ack of visualization 
tricular aneurysm to signify an obstruction ofal: arge PD branch arising from the distal 
of one of these varian tarteries. Bv thesame RCA at the crux of the hear 't does not 











recessarilv indicate an obstructing lesion. 
The PD branch may originate some dis- 
tance proximal to the crux or may in reality 
be a very small vessel with most of the 
posterior septal supply coming from а 
PRV or AM artery. 

[n cases where patients are being 
s:dered for right coronary bypasses, 
particularly important to call the attention 
of the surgeon to the presence of any of 
these variations. It is often difficult at the 
operating table to properly identify arteries 


LOS 
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ic. 6. (D) Left anterior oblique view. 
(E) Early and (F) late phase right anterior 
oblique views of a dominant right coronary 
artery. The PD artery (black arrowhead) 
is quite small. A large AM branch (black 
arrows) supplies most of the posterior 
descending distribution. 


at the base of the heart, even under the best 
of circumstances. Where these vessels do 
not conform to classical anatomic concep- 
tions, it may be impossible, unless one 1s 
forewarned as to the atypical configuration. 
[n addition, these variations affect the de- 
cision as to the nature of the bypasses to be 
constructed. It may be of little value, for 
instance, to bvpass a lesion of the distal 
RCA or PD arterv if most of the posterior 
interventricular septum is supplied by an 
AM ог РКУ branch which originates prox- 
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1с. 7. Diagram of a LCA in which the PD artery 
arises from the LAD artery; right anterior oblique 
projection. 


LAD 


imal to the obstruction. This situation is 
exemplified by Figure 8, 4 and B. In other 
cases, where there is a dual supply of the 
posterior interventricular septum, multiple 
stenoses might necessitate construction of 
2 different bypasses to provide adequate re- 
vascularization. An example of such a case 
is shown in Figure 9. 


SUMMARY 


One of the most important branches of 
the right coronary artery in most patients 
PD Is the posterior descending artery, which 


A 





ic. 8. (4) Left anterior oblique view and (B) right anterior oblique view of the RCA in a patient with 
balanced coronary circulation. There is stenosis proximally and nearly complete obstruction distally 
(white arrowhead). Beyond this point the RCA itself (black arrowheads) is severely narrowed. Fortuna tely 
for the patient, the posterior interventricular septum 1s supplied by a PRV branch (black arrows) which 
originates Just before the distal obstruction. This obviated the necessity of revascularizing the severely 
diseased distal RCA. A bypass was attached instead to the PRV branch along the inferior aspect of the 
right ventricle. 
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FIG. 9. Left anterior oblique view of a dominant 
RCA. This patient exhibits a combination of vari- 
ations. There are 2 PD arteries (black arrows), the 
first of which has an early origin 3 cm. proximal to 
the crux. There is a severe stenosis of the RCA 
(black arrowhead) and also of the first PD artery 
(white arrowhead). To completely revascularize 
the posterior interventricular septum in this case, 
2 separate bypasses would have to be constructed 

one attached to the first PD branch and the 
other to either the distal RCA or the second PD 
branch. 


supplies blood to the posterior diaphrag- 
matic portion of the interventricular septum. 
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Significant anatomic variations were 
found in the origin, course or distribution 
of this vessel in 23 per cent of a series of 200 
patients. 

These included double posterior descend- 
ing branches, early origin of the posterior 
descending artery and partial supply of the 
diaphragmatic portion of the septum by 
acute marginal or posterior right ventricu- 
lar branches. These variations are described 
and illustrated angiographically. 

Their importance in proper interpreta- 
tion of coronary arteriograms and planning 
of bypass procedures is stressed. 


David C. Levin, M.D. 

Department of Radiology 

The New York Hospital-Cornell Medical Center 
525 East 68th Street 

New York, New York 10021 
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RADIOGRAPHIC ANATOMY OF THE CORONARY 
COLLATERAL CIRCULATION* 


Ву W. JOCHEM, M.D., B. SOTO, M.D., R. B. KARP, M.D., R. O. RUSSELL, Jr., М.р, 


J. H. HOLT, M.D., 


and A. BARCIA, M.D. 


BIRMINGHAM, ALABAMA 


T purpose of this study is to describe 
the preferential pathways of the i vivo 
coronary collateral circulation by high reso- 
lution large film coronary angiography and 
cineangiography. 

The topographic anatomy of the coro- 
nary arteries (and their anastomoses) has 
been extensively investigated in postmor- 
tem injection and dissection studies, and the 
physiologic importance of collateral flow 
has been evaluated with various techniques. 
There is general agreement that anastomo- 
ses between the coronary arteries are pres- 
ent in normal hearts!—*-6-10-12,15.17-19.21 and 
their size has been calculated to be from 
20-350 u. Vastesaeger et al.) showed that 
the smallest vessel demonstrable by optimal 
technique in postmortem studies has a 
diameter of 50 u. 

The coronary circulation has been stud- 
ied radiographically with special emphasis 
on the collateral channels by Paulin,’ 
Gensini and da Costa,’ Helfant e 47.,? and 
Cosbey e£ a/.,5 using various techniques and 
equipment. Paulin's studies were done with 
injection of contrast material into the aortic 
root, using large films and stereo x-ray 
tubes. Gensini and Buonanno,’ and Helfant 
et al. used Sones’ selective injection tech- 
nique with 35 mm. cineangiography and 16 
mm. cineangiography, respectively. Ac- 
cording to Gensini and Buonanno,’ and 
Gensini and da Costa® vessels as small as 
100 и are demonstrable by cineradiographic 
techniques. 

Because the power of resolution of the 
screen film system is 4 times“ that of the 
available image intensifiers, we believe that 
with a rapid serial film angiographic tech- 
nique it is possible to visualize vessels 100 д 
in diameter. 


METHOD OF EXAMINATION 


One hundred coronary arteriograms were 
studied. The examinations were selected in 
chronologic order and only 10 had to be dis- 
carded because of suboptimal technique. 
All coronary arteriograms were obtained 
with the Judkins* selective technique, us- 
ing the percutaneous femoral artery ap- 
proach, and occasionally the percutaneous 
brachial approach. 

The end hole, preformed Judkins cathe- 
ter assures a consistent truly selective coro- 
nary injection allowing better opacification 
of the coronary artery and increasing the 
possibility of visualization of small colla- 
teral channels. Both cine and direct rapid 
filming was routinely performed in every 
patient. 

Cineangiography was done in the left an- 
terior oblique and right anterior oblique 
projections with 35 mm. double X-Kodak 
film. Large films were exposed in the verti- 
cal plane of an Elema roll film changer us- 
ing the horizontal x-ray tube with a 1.2 
mm. focal spot, exposure time 4 to 9 msec., 
1,000 ma. and 80 to 95 kvp. Examinations 
were made in the left anterior oblique, right 
anterior oblique, and lateral positions. To 
diminish the secondary radiation in addi- 
tion to the collimator (Collimaster ID a 
cone and a parallel Lysholm grid (10 to 1) 
were used. To visualize small collateral ves- 
sels we employed 2 film-screen combina- 
tions: one, a medium speed high contrast 
film (Cronex 4) with a fast screen (DuPont 
High Plus) gives the best resolution; and 
another, a medium speed film with a wide 
latitude of contrast film (Cronex 6) com- 
bined with an ultrafast screen (Lightning 
Plus DuPont) allowed reduction of ex- 
posure time by 50 per cent.” 


* From the Departments of Diagnostic Radiology, Medicine and Surgery, School of Medicine, and the Medical Center, University of 
Alabama. 


Alabama in Birmingham, Birminghan, 
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Using all three projections of the large 
film series, the degree of vessel narrowing 
was measured in the most stenotic portion. 
The percentage was calculated in relation 
to the normal width immediately above the 
stenosis. 

Only those collateral vessels were listed 
as present which could be definitely identi- 
fied: indirect evidence was not accepted. 


MATERIAL AND RESULTS 


One hundred consecutive arteriograms of 
patients with coronary artery disease were 
reviewed. In 17 cases there were abnormali- 
ties of only 1 major coronary artery; in 36 
cases 2 major coronary arteries were ab- 
normal. The left anterior descending artery 
(LAD) and the left circumflex artery (Cx) 
were involved in § patients, the LAD and 
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present in 9 of the cases with 1-artery, in 18 
with 2-artery, and in 24 with 3-artery 
disease. [n 8 patients with 1-artery disease, 
the degree of stenosis exceeded 50 per cent. 
In 5 of these, there was a complete occlu- 
sion. Of the cases with 2-artery disease, 
there were 21 with a stenosis over 50 per 
cent and 11 with complete occlusion. In 38 
of the 3-artery disease group, the stenosis 
exceeded о per cent and in 15 complete 
occlusions were observed. 

(a) Septal collaterals: Examples of col- 
lateral low through the septum trom 
the posterior descending artery to 
the left anterior descending artery 
are illustrated in Figure 4, 47—D, and 
the distribution of the 37 cases hav- 
ing septal anastomoses is detailed in 


Table r. 


А (b) Apical collaterals: Anastomoses of 
right coronary artery (RCA) were diseased the epicardial branches of the pos- 
зто pases and the RCA and the Cx were terior descending artery over the 
abnormal in 13 cases. in 47 of the total 100 apex of the heart to the LAD could 
cases, all 3 major coronary arteries showed етене та а din di cases. 
кенен rou these, the left mar- (c) Left marginal anastomoses to the diag- 
ginal M of the obtuse angle was 1n- ` onal branches: Marginal branches of 
volved (Table 1). the left circumflex artery were seen 

| to anastomose with the diagonal 
I. LEFT ANTERIOR DESCENDING ARTERY (LAD) branches of the left anterior descend. 
Stenosis of the LAD was identified in 11 ing artery 1n 16 cases. 
cases of r-artery disease, in 23 cases of 2- (d) Anastomoses from the right marginal 
artery disease, and in 46 cases of 3-artery of the acute angle with the left an- 
disease. A single site of obstruction was terior descending artery were ob- 
TABLE I 


ANASTOMOSES TO THE LEFT ANTERIOR DESCENDING ARTERY 
































I-Artery | 2-Artery | 3-Artery Total 

| Disease | Disease Disease on 
Number of cases | 11 23 47 І 
Number of cases with more than 50 per cent occlusion | 8 | 21 38 67 
Number of cases with complete occlusion | | 11 15 31 
Septal anastomoses 7 | 14 16 37 
Apical anastomoses | 6 9 13 28 
Anastomoses of the left marginal circumflex to LAD | 3 c 8 16 
Anastomoses of the right marginal circumflex to LAD | О 2 2 4 
Vieussen's circle | 2 I 8 II 
Intracoronary anastomoses across the occlusion О І І 2 














LAD = left anterior descending artery. 





£2 Jochem eż al. 





l'1G. 1. (4) Normal septal branches from the right 
posterior descending artery in a patient without 
lesions of the left coronary system. Stenosis of the 
right coronary artery (arrow). (B) Normal septal 
branches from the left anterior descending artery 
in a patient without lesions of the right coronary 
system. Stenosis of the left anterior descending 
coronary artery (arrow, left upper corner). 


served in 4 cases (Fig. 2, 4—D; and 3, 
A-D). 

(e) Vieussen’s circle (VC): Anastomotic 
channels from the conus artery sup- 
plied the post-stenotic area of the 
left anterior descending arterv in 11 
cases (Fig. 2, 4-D; 3, A-D; and с, 4 
and В). 
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(f) dnastomoses between diagonal 
branches and the post-stenotic left 
anterior descending artery were iden- 
tified in 5 cases. 

(g) Intracoronary collaterals effectively 
bridging the stenosis were noted in 2 
cases (Fig. 5, Æ and В; and 6, 4-D). 

2. RIGHT CORONARY ARTERY (RCA) 

Stenosis of the RCA was identified in 84 

cases: 6 cases of I-artery disease; 31 cases 

of 2-artery disease; and in 47 cases of 3- 

artery disease. A single site of stenosis was 

present in 4 cases of r-artery disease, in 24 

cases of 2-artery, and in 23 cases of 3-arterv 

disease. The RCA was occluded in 47 of the 

68 cases having greater than 50 per cent 

stenosis. 

( a) Septal anastomoses: Collateral blood 
How through the septum from the 
LAD to the RCA was detected in 53 
cases. 

(b) Apical anastomoses from the LAD 
to the posterior descending artery 
over the apex were present in 45 
cases (Fig. 8, 4 and B). 

(c) Left circumflex artery anastomoses 
with the distal RCA in the atrioven- 
tricular sulcus were observed in 27 
cases. Anastomoses of a branch of 
the atrial circumflex artery with the 
distal RCA could be identified in 11 
cases (Fig. 6, 4-D; and 8, 4 and B). 

(d) Anastomoses of the left marginal with 
the posterior descending artery oc- 
curred in § cases. These anastomoses 
extended over the free ventricular 
wall but they were mainly seen to run 
over the apex of the heart in a similar 
way as those from the LAD. 

(e) Anastomoses of the sinus node artery 
with the RCA over the posterior wall 
of the atria in the region of the crux 
were present in I2 cases. 

(f) Augel’s arteria anastomotica auricu- 
laria magna: This vessel, extensively 
described by Kugel in 1928 and by 
James" could be demonstrated in 7 
cases. By means of an experimental 
model we made sure that the artery 
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Fic. 2. Right coronary injection to demonstrate collateral channels in occlusion of the left anterior descend- 
ing coronary artery. (4) Early filling by retrograde flow of proximal and middle segments of left anterior 
descending artery. (B and C) Progressive filling with complete visualization of the post-stenotic left an- 
terior descending artery. (D) Schematic drawing. 

Key: C=catheter; VC = Vieussen’s arterial circle; CA = conus artery; КС = right coronary; RM = right 
marginal; PD = posterior descending; LAD = left anterior descending; and D = diagonal branch. The same 
abbreviations will be used in the following figures. 
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16. 3. Right coronary injection of the same case as in [шиге 2 in right anterior oblique projection. (4) 
Anastomosis between left and right coronary arteries in the ventricular wall. Arrows in 4 and C point to 
the filling of the left anterior descending, and in B to the posterior descending artery. (D) Schematic 
drawing. 





identified was indeed the artery de- connections between the ventricular 
scribed by Kugel, connecting the branches of the conus artery and the 
proximal RCA with the distal RCA." marginal branches of the RCA on the 
(g) Conus artery anastomoses to the right right ventricle could be seen in ¢ cases. 


marginal branches: Intracoronary (h) Intracoronary anastomoses of the 


VoL. 116, No. 1 Anatomy of Coronary Collaterals 


Ju 
Ux 


right coronary artery were identified ease was the left circumflex artery in- 
in 18 cases. volved. However, there was stenosis in this 
vessel in 65 cases: in 18 cases of 2-arterv 

By PET а EDS disease; and in 47 cases of 3-artery disease. 

In none of the 17 cases with r-artery dis- A single site of stenosis was present in 17 





FIG. 4. Septal collaterals (S) in occlusion of the left anterior descending artery in left anterior oblique (4), 
lateral (В) and right anterior oblique (C) projections. Right anterior oblique projection (D) in a different 
patient. 
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Fic. 5. (j and B) Right coronary artery injection 
with visualization of the post-stenotic left circum- 
flex artery by atrial anastomoses and opacification 
of the left anterior descending artery by Vieussen’s 
circle and septal branches. 

Key: SN=sinus node artery; RA=right atrial 
branch; LA=left atrial branch from the left cir- 
cumflex artery; RI=right intermediate artery; 
LM = left marginal artery. 


cases with 2-artery, and in 26 cases with 3- 
artery disease. The Cx was occluded in 29 
cases and in 46 cases the stenosis was 
greater than со per cent. 

(a) Distal RCA anastomosis to the left 
circumflex artery: Retrograde filling 
of the left circumflex artery through 
anastomoses from the distal RCA 
occurred in 7 cases. 

4 direct communication of a branch of 
the left atrial circumflex artery could 
be observed in 23 cases (Fig. 6, 4-D). 


(b) 
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(c) Adnastomoses from the diagonal branches 
of the LAD to the left circumflex artery: 
Epicardial branches connecting the 
diagonal ventricular branches from 
the LAD with the marginal branches 
of the left circumflex artery and sup- 
plying this vessel by retrograde flow 
could be seen in 5 cases. 
Intracoronary anastomoses, bridging 
the occlusion of the left circumflex 
artery, were identified in 3 cases. 


(d) 


DISCUSSION 


All collateral pathways detected in post- 
mortem studies could be observed in our 
coronary angiograms. Some were more fre- 
quently visualized than others. With the 
radiographic technique used we were able 
to observe normal septal branches from the 
left anterior descending and right posterior 
descending arteries without ultimate anas- 
tomosis between left and right systems (Fig. 
1, £ and В). The fact that collateral chan- 
nels are not seen in normal hearts is in 
contrast to the pathologic anatomic find- 
ings of many investigators. No explanation 
is known, unless one accepts the theory 
that these collaterals are indeed nonfunc- 
tioning in the normal heart.?:15.?: 

Collateral circulation is usually not iden- 
tified radiologically, even in arteries affected 
with stenosis of less than 75 per cent. Onlv 
in patients with multiple stenoses or diffuse 
atherosclerotic involvement will anastomo- 
sis be seen, and there is a definite correla- 
tion between the degree of the stenosis, the 
number of arteries involved, and the num- 
ber and location of the collateral chan- 
nels.^ 5.9/5 Bidirectional flow was found in 
6 cases with marked stenosis of the LAD 
and RCA without occlusion. With an in- 
Jection into the left coronary artery, the 
posterior descending artery showed retro- 
grade filling and with an injection into the 
RCA, retrograde flow occurred in the LAD. 
Such a mechanism should be able to pre- 
vent the acute changes otherwise seen in 
complete occlusion of 1 of the 2 vessels in- 
volved. The major importance of the septal 
anastomoses for the collateral flow between 
the left and right coronary artery is well 
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Fic. 6. (4-Р) Left coronary artery injection with retrograde visualization of the distal right and posterior 
descending artery from the left atrial circumflex artery. 
Key: LA=left atrial branch; LACx- left atrial circumflex artery; АКС = distal right coronary artery; 
AVN = atrioventricular node artery; IC = intracoronary anastomoses of the occluded left anterior descend- 
ing artery. (4 and C) Right anterior oblique projection. (B and D) Left anterior oblique projection. 


known.^!? We found in the 3-artery disease in the opposite direction (Tables п and 111). 
group a greater tendency of the collateral This may be due to the fact that the septal 
flow to occur from the left anterior descend- branches of the right coronary artery occur 
ing to the posterior descending artery than distally, whereas the septal branches from 
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TABLE II 


ANASTOMOSES TO THE RIGHT CORONARY ARTERY 
























































I-Artery | 2-Artery | 3-Artery - 
Disease Disease | Disease | [otal 
[- scan 
Number of cases 6 | 31 47 84 
Number of cases with more than 50 per cent occlusion 3 2% | 40 68 
Number of cases with complete occlusion 2 19 | 26 47 
И | | | 
Septal anastomoses 2 | I9 32 £3 
Apical anastomoses | 2 | 13 30 45 
Left circumflex anastomoses with distal RCA I IO 16 27 
Atrial circumflex anastomoses with distal RCA о 3 | 8 II 
Right marginal anastomoses with posterior descending о 2 LI 13 
Left marginal anastomoses with posterior descending 0 2 3 5 
Sinus node artery anastomoses with distal RCA I 2 9 12 
Kugel’s artery | о 2 5 7 
Conus artery anastomoses with the right marginal branches | О 1 4 [ 
Intercoronary anastomoses across occlusion | о 6 12 18 





RCA- right coronary artery. 


the left anterior descending artery originate 
more proximally. In cases of complete oc- 
clusion of 1 major artery, septal and epi- 
cardial anastomoses over the apex are in- 
variably seen. The frequency of visualiza- 
tion decreased with a lesser degree of 
stenosis. Our data suggest that when septal 
anastomoses are present, collateral flow 
over the apex will be present also. The sep- 
tal and apical collaterals are the most com- 
mon and most important connection be- 
tween the left and right coronary arteries 
(Fig. 2, 4-D; 5, 4 and В; 6, 4-Р; and 9). 
Vieussen's arterial ring" and anastomo- 
ses between the right marginal branches 
and the left anterior descending artery are 


TABLE 


ANASTOMOSES TO THE LEF 














Number of cases 
Number of cases with more than ço per cent occlusion 
Number of cases with complete occlusion 





Distal RCA anastomoses with left circumflex 
Atrial circumflex anastomoses with left circumflex 


Anastomoses between left diagonal and left marginal branches 


Intercoronary anastomoses across occlusion 














less frequent (Fig. 2, 4-D; 3, 4-Р; and 5, 
А and В). Intracoronary collaterals which 
are said to be derived from adventitial 
arteries or vasa vasorum? are not often 
seen on the left anterior descending artery 
(Fig. 6, 24-Р; and 7, 4 and B) and left 
circumflex artery. They are common in the 
right coronary artery. When they are lo- 
cated in the proximal portion of this vessel, 
they usually are effective in opacifying the 
post-stenotic area. 

The preferential collateral pathways to 
each artery are diagrammatically shown in 
Figure 9. In stenosis of the LAD (Table 1), 
septal and apical collaterals are the most 
frequent. Anastomoses of the left marginal 


HT 


T CIRCUMFLEX ARTERY 








| 1-4 rtery | 

















| 2-Artery | 3-Artery Total 
Disease | Disease Disease ota 
э | 
O I: | 47 б1 
О 12. 34 36 
О 8 21 29 
о 3 4 7 
О 7 16 23 
о Lo? "a4 $ 
о O 1 3 
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branches of the left circumflex artery аге a 
common pathway also. Vieussen's arterial 
circle is present almost as frequently. The 
right marginal branches infrequently sup- 
plv blood to the LAD. 

In stenosis of the right coronary artery 
(Table 11) again the septal and apical ana- 
stomoses are the most frequent. Less com- 
mon but probably of equal importance are 
the anastomoses to the distal right coronary 
artery from the left circumflex artery and 
its atrial branches (Fig. 8, 7 and B). These 


branches either supply blood directly to the 





Fic. 8. (4 and B) Left coronary injection in right 
anterior oblique projection. Occlusion of the left 
circumflex artery with anastomoses from the left 
atrial circumflex artery filling the post-stenotic 
circumflex and distal right coronary arteries 1s 
seen. The posterior descending artery is filled 
through the distal right and from the left anterior 
descending artery via septal and apical collaterals. 


distal right coronary artery or fill the distal 
left circumflex artery and the blood flows 
retrograde through the distal right and Into 
the posterior descending artery. 

Relatively often seen are the collaterals 
of the sinus node artery to the distal right 
coronary artery over the posterior surface 
of the atria. Kugel's artery,” although 
rarely seen, can be very important in the 
blood supply of the atrioventricular node. 
The most frequently used pathway of col- 
lateral low to the left circumflex artery 1s 
from the RCA through the left atrial cir- 





Fic. 7. (4 and B) Left coronary injection (lateral 
projection) with filling of the right coronary artery 
by anastomoses through the right ventricular wall. cumflex branch. 
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іс. 9. Anastomoses of the coronary arteries in order of frequency. 


Г. Left Anterior Descending Artery: т. Septal anastomoses; 2. Anastomoses over the apex; 3. Left mar- 
ginal anastomoses to the LAD; 4. Vieussen's circle; 5. Right marginal anastomoses to the LAD: 6. Intra- 
coronary anastomoses. 

IT. Right Coronary Ariery: 1. Septal anastomoses; 2. Apical anastomoses; 3. Left circumflex a nastomoses 
with distal RC; 4. Atrial circumflex anastomoses with distal RC; 5. Right marginal anastomoses with 
posterior descending; 6. Left marginal anastomoses with posterior descending; 7. Sinus node artery 
anastomoses with distal RC; 8. Kugel’s artery; 9. Conus artery anastomoses with the right marginal 
branches; 10. Intracoronary anastomoses across occlusion. 

ПТ. Left Circumflex Artery: 1. Anastomoses from the left atrial circumflex to the circumflex; 2. Anasto- 
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SUMMARY 


The selective coronary arteriograms of 
тоо patients with coronary disease were 
studied with large films and 35 mm. cine- 
filming. 

The examinations were analyzed for the 
presence of anastomoses and the preferen- 
tial pathways of the collateral flow. 

We found that all anastomoses described 
in postmortem studies could be demon- 
strated with selective coronary arteriog- 
raphy, if a significant stenosis 1s present, 
and if proper equipment 1s used. 


Alberto Barcia, M.D. 
Division of Cardiac Radiology 
The University of Alabama 
619 South 19th Street 
Birmingham, Alabama 35233 
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moses from the right coronary artery to the left circumflex; 3. Diagonals over left marginals to the left 
circumflex; 4. Intracoronary anastomoses bridging the occlusion. 

Key: LC=left main coronary artery; Cx=left circumflex artery; КС = right coronary artery; AVN 
== atrioventricular node artery; LAD=left anterior descending artery; LM —left marginal artery of the 
obtuse angle; RM = right marginal artery of the acute angle; SN = sinus node artery; СА = conus artery. 
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DETERMINATION OF THE TRUE SIZE OF THE CORO- 
NARY ARTERY IN CORONARY ARTERIOGRAPHY* 


By ROBERT VAN TASSEL, M.D., RICHARD MOORE, Pu.D., D.Sc., 
and KURT AMPLATZ, M.D. 


MINNEAPOLIS, MINNESOTA 


THE true size of the lumen of the co-o- 
nary 

narrowing in the coronary artery caused by 
an atherosclerotic plaque are often of cru- 
cial interest to the radiologist, the cardio /o- 
gist, and most important to the cardiac 
surgeon. Because cine as well as film coro- 
nary arteriography magnify the opacified 
coronary artery, the true size of the lumen 
of the opacified coronary artery can only 
be estimated. 

It is possible to measure the true size of 
the lumen of the coronary artery precisely, 
if the angiogram contains the image of an 
object of known size. The object of known 
size is measured on the angiogram, and a 
magnification factor is determined. As the 
catheter is present on all films and in the 
same plane with the catheterized coronary 
artery, its image may be used to compute 
the magnification factor. An attempt 
should be made to take the measurement 
of the catheter in the plane in which the 
coronary artery 1s approximately parallel 
with the horizontal plane. 

In order to facilitate this determination, 
tables have been computed. Table 1 applies 
when a No. 7 French catheter is used (O.D. 
= 2.34 mm.). Table 11 applies when a No. 8 
French catheter is used (O.D. = 2.64 mm.) 
for selective catheterization. 

Table 1 is used in the following manner: 
(1) select the row in the left hand column 


corresponding to the size of the image of 


the coronarv catheter; (2) select the column 
corresponding to the size of the measured 
lumen of the coronary artery; and (3) the 
number at the intersection of this row and 
column is the actual size of the lumen of the 
coronary artery. 


artery and the actual degree of 


DISCUSSION 

At the University of Minnesota Heart 
Hospital, coronary arteriography has been 
performed for the past 16 years. Phasic root 
injections,? acetylcholine arrest with atrial 
pacing, and more recently transfemoral 
selective coronary arteriography have been 
employed.’ The latter technique has 
proved to be the simplest and most infor- 
mative, particularly if magnification coro- 
nary arteriography is employed.’ 

Among the various techniques for grad- 
ing of coronary arteriograms,?-* a simple 
grading system proved helpful ranging 
from 1+ to 4+ depending on the degree of 
narrowing as estimated from less narrowed 
segments of the coronary artery, with 1 4 
referring to 1-25 per cent narrowing, 2+ to 
26—50 per cent narrowing, 3+ to 51-99 per 
cent narrowing, and 4+ to complete occlu- 
sion. This classification, also used by many 
pathologists, has the obvious disadvantage 
that narrowed segments are compared to 
other more or less narrowed arterial seg- 
ments. Therefore, on occasion, a diffusely 
narrowed but severely diseased coronary 
artery without localized stenosis may be 
classified as 1+ or minimal involvement in 
spite of severe advanced coronary artery 
disease. The pathologist, on the other hand, 
grades the degree of stenosis by comparing 
the remaining lumen to the outside diam- 
eter of the artery at postmortem examina- 
tion. Consequently, he may classify the 
same artery which was graded as 1+ angi- 
ographically as 3+ pathologically (Fig. 1). 
Furthermore, the pathologist is examining 
a specimen lacking arterial distention by 
blood pressure, and there may even be 
contraction by fixation. Pathologists as well 


* From the Departments of Radiology and Medicine, School o? Medicine, University of Minnesota, Minneapolis, Minnesota. 
This work was supported in part by Public Health Service Grants No. 1-T1 2-HE- 5853-0281, PHS-2- Po1-HE-06314, and RR 00267-04. 
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as radiologists are puzzled by lacking 
correlation of these findings. 

The discrepancy between the interpreta- 
tion of the coronary arteriogram and the 
findings at postmortem examination has 
stimulated us to devise a method to mea- 
sure the actual diameter of the true lumen 
of coronary arteries as well as the percent- 
age of stenosis. Since cine as well as roent- 
genographic coronary arteriography have 
a varying degree of magnification, such 
absolute measurements are inaccurate due 
to the magnification factor. If an object of 
known external dimensions, such as the 
selective catheter, can be used as a refer- 
ence, the magnification factor can be easily 
calculated. Although the catheter may not 
be in the exact plane as the distal opacified 
coronary artery, the error of measurement 
is negligible. In any event, the catheter tip 


TABLE I 


DETERMINATION OF THE DIAMETER 
OF CORONARY ARTERIES 


These values apply for a No. 7 French catheter 





(2.34 mm. O.D.) 
X Y (mm.) 

(mm.) 5.0 
0.5 0.4 6:3 6:4 0.3 бз 
I.O 0.8 0:7 о.6 0.5 0.5 
1.5 2 0 0.9 0.8 0.7 
2.0 1.6 1.3 1.9 1.0 0.9 
2.5 2.0 1 2T. i23 1.2 
3.0 2-3 2.0 1.8 1.6 1.4 
gus 217 2:2 n.i 1.8 1.6 
4.0 "nu 2 225 2.0 1.9 
4.5 3.5 3.0 2.6 2.3 2.1 
5.0 3-9 3.3 2.9 2.6 2.3 
СЕБ 4.3 n7 555 2.9 2.6 
6.0 4.7 4.0 3.5 3.1 2.8 
6.5 ELI 4.3 3-8 3-4 ЗӨ 
7.0 $.$ | 4-7 | 42 | 3.6 | 3-3 
7-5 5.8 §.0 | 44 | 3-9 | 3.5 
8.0 6.2 £.4 ДЕЧ 4.2 qu 


'The size of the diameter of the image of the coronary artery, 
X, and the diameter of the image of the catheter, Y, are measured 
on the roentgenogram. If the true diameter of the catheter is 2.34 
mm., then X and Y are used to locate the true diameter Z, of 
the coronary artery in the Table. Z= 2.54 (X/Y). 

X= outside diameter of the image of the artery, as measured 
on the film (mm.). Y= outside diameter of the image of the 
catheter, as measured on the film (mm.). Z= true diameter of the 
artery at that point (mm.). 
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Tase II 


DETERMINATION OF THE DIAMETER 
OF CORONARY ARTERIES 


These values apply for a No. 8 French catheter 














(2.64 mm. O.D.) 
Y (mm.) 
3.5 4.0 4.5 

0.5 0.4 0.4 0.3 0.3 0.3 
1.0 0.9 0.8 0.7 о.б О. 
1.5 1:53 I.I 1.0 0.9 0.8 
2.0 1.8 1.5 I.3 1.2 1.1 
2.5 2.2 I.9 1.6 I.5 1:3 
3.0 2.6 2:3 2.0 1.8 1.6 
225 aud 2.6 3:5 3:1 1.8 
4.0 dE 3.0 2.6 2.4 2.1 
4.5 4.0 3.4 3.0 2.6 d.d 
5.0 4.4 3,8 225 2.9 2.6 
5.5 4.8 | 4.1 | 3.6 | 3.2 | 2.9 
6.0 5.3 | 45 | 49 | 3.5 | 3:2 
6.5 5.7 | 49 | 43 | 3.8 | 34 
7.0 6.2 $.3 4.6 4.1 3.9 
7.5 6.6 | 5.7 | 49 | 4-4 | 4.0 
8.0 7.0 6.0 TK 4.7 4.2 





The size of the diameter of the image of the coronary artery, 
X, and the diameter of the image of the catheter, Y, are measured 
on the roentgenogram. If the true diameter of the catheter is 
2.64 mm., then X and Y are used to locate the true diameter Z, 
of the coronary artery in the Table. Z» 2.64 (X/Y). 

X= outside diameter of the image of the artery, as measured 
on the film (mm.). Y outside diameter of the image of the 
catheter, as measured on the film (mm.). Z= true diameter of 
the artery at that point (mm.). 


lies exactly in the same plane as the cathe- 
terized coronary artery ostium. Film coro- 
nary angiography lends itself particularly 
well for such measurements. 

By measuring the size of the catheter on 
the roentgenogram, an exact magnification 
factor can be calculated which allows com- 
putation of the actual coronary artery 
stenosis using the above described tables. 
This allows one to determine the exact 
diameter of the coronary artery distal to an 
area of stenosis which is of particular inter- 
est to the operating surgeon considering a 
bypass procedure. One must be aware, 
however, that on occasion the diameter of 
the coronary artery distal to an area of 
severe stenosis or occlusion may appear 
smaller on the angiogram than is actually 
found at time of surgery. This discrepancy 
is apparently due to the low perfusion pres- 
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FIG. 


1. Only minimal caliber changes of the left an- 
terior descending artery are well seen on magnifi- 


cation coronary arteriogram. Absolute measure- 
ment, derived from catherer size, shows a 1 mm. 


diameter, indicating severe, diffuse narrowing of 


the left anterior descending artery. By the other 
technique the disease process would have been 
classified as 1+ only. 


sure and distention of poststenotic arterial 
segments. In spite of the fact that such 
arteries may appear to be extremely small 
or not opacified on the angiogram, surgery 
Is not necessarily contraindicated. 

Absolute measurements of stenotic coro- 
nary arteries are particularly important 
when comparison is made with already 
diffusely narrowed coronary arteries. A 
mild, angiographically nonimpressive ste- 
nosis of 50 per cent in a I mm. coronary 
artery may reduce the lumen to о.5 mm. 
which would make the stenosis certainly 
hemodynamically constricting. On the other 
hand a 5 mm. artery would only be nar- 
rowed to 2.5 mm., which may not reduce 
blood flow. The absolute measurement, 
therefore, of the stenosis, not only in dam- 
eter but ahoi in length, becomes of great 
clinical importance. Admittedly the coro- 
nary angiogram cannot give definite hemo- 
dynamic information, unless collaterals or 
delayed opacification behind stenotic arte- 
rial branches are present. It is important 
to note, however, that delayed filling of one 
of the major coronary artery branches may 
also be due to such technical factors as 
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partial occlusion by catheter tip or pene- 
tration of the catheter beyond a major 
coronary artery bifurcation. 

Since coronary arteriography is no longer 
a purely diagnostic test, but has become the 
most important information for the operat- 
Ing surgeon, the following grading proce- 
dure is presently used at the University of 
Minnesota Hospitals: ( (1) classification of 
I to 4+ narrowing 1s abandoned since this 
system 15 particularly Inaccurate in the 3+ 
range which varies from 51 to 99 per cent. 
This represents the degree of disease which 
may be surgically important; (2) the de- 
grees of stenosis are expressed by actually 
measuring the pre- and poststenotic seg- 
ment of the opacified artery and calculating 
the degree of narrowing from the projec tion 
showing maximal arterial constriction; (3) 
the site of stenosis, percentage of narrow- 
ing, and collateral páthüravs are diagram- 
matically recorded on a drawing of the 
coronary arteries (Fig. 2) which is pasted 
on the x-ray jacket and the patient's chart; 
(4) the true diameter of the prestenotic as 
well as poststenotic coronary artery seg- 
ment as well as the diameter of coronarv 
artery stenosis and length are computed bv 
the above mentioned tables; and (5) addi- 
tional physiologic parameters, as end sys- 
tolic volume, end diastolic volume, ejec tion 
fraction, and diastolic pressures prior to 
and post left ventriculography, etc., are 
recorded. 

Since the muscle mass of the heart shows 
only minor variations in healthy indi- 
viduals, it stands to reason to assume that 
coronary artery size will also vary to a 
minor degree. As soon as normal standards 
are available for various age groups from 
pathologic specimens, the absolute mea- 
surements on the coronary arteriogram will 
become of even greater importance. 


CONCLUSION AND SUMMARY 


The hemodynamic assessment of coro- 
nary artery stenoses on coronary arterio- 
grams is dificult unless delayed opacifica- 
tion or collaterals are demonstrated. 

Expressing the degree of narrowing in 
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Fic. 2. This diagram is placed in the chart of each patient following coronary arteriography. The areas of 
stenoses are graphically depicted on the diagram of the coronary arteries. The true diameter of the coronary 
artery proximal (1) and distal (2) to the stenosis is recorded, and the percentage of stenosis is calculated. 
The end diastolic pressure of the left ventricle pre (1) and post (2) left ventricular cine angiogram 15 re- 
corded. LM = left main; LAD = left anterior descending; LC = left circumflex; MAR = marginal branch; 
КС = right coronary; PD = posterior descending; End Dias Pres — end diastolic pressure; L.V. Function 


= left ventricular function. 


percentage may be disadvantageous, since 
disease segments are compared with more 
or less stenotic segments. This system is 
particularly inaccurate in the 34- category 
(51 to gg per cent) which is of particular in- 
terest to the cardiologists and operating 
surgeon. 

Exact measurement of the coronary ar- 
tery proximal and distal to the stenosis as 
well as measurement of the stenosis in 
width and length may be more hemody- 
namically meaningful. A simple conversion 
table allows computation of actual coro- 
nary artery size with high accuracy, taking 
into consideration. various magnification 
factors. These tables are particularly useful 
in film recording of coronary arteriograms, 
since cine coronary arteriography lacks 
definition and does not lend itself to mea- 
surements as readily.* 


Kurt Amplatz, M.D. 

Department of Radiology 
University of Minnesota Hospitals 
Minneapolis, Minnesota 55455 
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ANGIOGRAPHIC DETERMINATION OF OPERABILITY 
IN CANDIDATES FOR AORTO-CORONARY BYPASS* 


By DAVID C. LEVIN, M.D.. ROBERT С. CARLSON, M.D., and HAROLD A. BALTAXE, M.D. 


NEW YORK, NEW YORK 


ITHIN the last 2 decades a variety of 
direct and indirect myocardial re- 
vascularization operations have been de- 
vised. Serious doubts have been raised as to 
the efhcacy of some," however, while 
others were plagued by high mortality 
rates.” [n this setting, the introduction by 
Johnson e£ al. and Favaloro? of the aorto- 
coronary bypass using a saphenous vein 
autograft has been greeted enthusiastically 
by most of those who feel surgery is the 
treatment of choice for coronary artery 
disease. In addition to relatively low mor- 
tality rates, dramatic and unequivocal 
angiographic evidence of improved coro- 
nary blood flow can be obtained postopera- 
tively. Bypass patency rates approximating 
go per cent have been noted in a few short 
term follow-up series. ® 
The manv recent articles discussing the 
operation have dealt primarily with mat- 
ters such as the clinical indications for it, 
the specific surgical techniques to be 
used,*^?^! the subjective benefits to the 
patient, ®!? and the short term follow-up 
results.^'^ One aspect which has not vet 
been properly investigated is the correla- 
tion between the preoperative angiographic 
flow pattern seen in a diseased coronary 
artery and its suitability for venous by- 
pass. This important correlation is the 
subject of the present study. 
Arteriography is widely used in periph- 
eral arterial occlusive disease to determine 
the feasibility of bypass surgerv. If a leg 
arteriogram shows only minimal or absent 
"run-off" distal to a superficial femoral or 
popliteal artery occlusion, bypass surgery 
is generally obviated. The question arises as 
to whether the same principle applies in pa- 
tients with coronary artery disease; 7.e., 
might a stenotic or occluded coronary 


artery with poor distal “run-off” be simi- 
larly unsuited for bypass? Should the use of 
the operation be restricted only to indi- 
viduals whose coronary arteries can be 
arteriographically shown to be patent dis- 
tallv, or can the surgeon proceed under the 
assumption that they are probably patent 
distally even though not demonstrable on 
the arteriogram? 


MATERIAL AND METHOD 


In an attempt to answer these questions 
we have studied 57 venous bypasses in 30 
patients who have had angiography both 
preoperatively and within 2-20 weeks post- 
operatively. Each artery which was later 
bypassed was assigned to 1 of 2 categories 
based upon the angiographically-demon- 
strated caliber of its distal segment beyond 
the stenotic lesion. 

Arteries assigned to Group I had distal 
lumina of more than 1 mm. diameter after 
correction tor magnification. Those arteries 
assigned to Group II either completely 
lacked distal How or had very minimal dis- 
tal How with an opacified lumen of only 1 
mm. diameter or less. No differentiation 
was made between antegrade filling past a 
partial obstruction or retrograde filling via 
collaterals in cases of complete or nearly 
complete obstruction. 

The corresponding postoperative venous 
bypass angiograms were then reviewed. 
Finally, comparison was made of the by- 
pass patency rates for the 2 groups. 

The roentgenologic studies were carried 
out utilizing the percutaneous femoral ap- 
proach and the polyurethane Ducor cathe- 
ters manufactured by Cordis. Both the 
angiographic techniques’ and the surgi- 
cal procedures** have been described in de- 
tail elsewhere. 


* From the Departments of Radiology and Surgery, New York Hospital-Cornell Medical Center, New York, New Yerk. 
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RESULTS 


Forty-seven of the bypassed arteries had 
a distal lumen diameter of greater than | 
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Fic. 2. (4) Right anterior oblique (RAO) view of a 
Group I left anterior descending artery. There is 
stenosis proximally (white arrow) with a normal 
caliber distally. (B) Postoperative lateral view of 

lic. 1. (4) Left anterior oblique (LAO) view of a the patent venous bypass. 

Group I right coronary artery. There is severe 

stenosis (black arrow) of the proximal portion of mm. at arteriography and thus met the 

this dominant artery. Distally It Is widely patent criterion for Group | preoperatively. Forty- 

with good flow into the posterior descending and three of these bypasses were found to be 

posterior left ventricular branches. (3) Postopera- ae | . 
patent postoperatively, representing an 


tive LAO view of the patent venous bypass. The Ы 
white arrow points to the anastomosis of the vein early success rate of g1 per cent. 


with the artery. Ten of the arteries had distal lumen 
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l'1G. 3. (4) LAO view of a Group II left anterior descending artery. There is severe proximal stenosis (white 
arrow). The distal segment of this artery (black arrow) is of very narrow caliber, measuring less than 1 mm. 
in diameter. There was no collateral flow from the right side. (B) P stoperative study showing complete 
occlusion of the venous bypass. 


diameters of 1 mm. or less at arteriography 
and thus fell into Group II preoperatively. 
There were 3 patent venous bypasses 
among this group, representing a success 
rate of only 30 per cent. 

Figures 1 and 2 are examples of Group I 
coronary arteries which were successfully 
bypassed. Figures 3-5 are examples of 
Group II cases in which the bypasses were 
found to be occluded. Figures 6 and 7 show 
2 of the 3 Group II arteries which were 
successfully bypassed. 

DISCUSSION 

Many living patients with severe proxi- 
mal obstructions of the major coronary 
arteries have rather substantial blood flow 
within the distal segments of these arteries. 
Blood enters these segments in an ante- 
grade direction if the obstruction is partial 
or where recanalization of a thrombus has 
occurred. It enters in retrograde fashion 
from collaterals where the obstruction is 
total or nearly so. In either event this flow 
can be visualized angiographically and 


means that the distal portion of the artery 
remains patent. Our demonstration of gi 
per cent early graft patency among Group I 
coronary arteries indicates that where a 
distal lumen of greater than 1 mm. angio- 
graphic diameter has been preserved, by- 
pass can be carried out with a high expecta- 
tion of success. 

The outlook is considerably less favor- 
able for Group II cases, where the distal 
coronary artery segments either fail to 
opacify or are only 1 mm. or less in diam- 
eter. In this group, only a 30 per cent early 
graft patency rate could be achieved. 

When an arteriogram reveals the coro- 
nary tree distal to a stenosis to be of ex- 
tremely narrow caliber (7.e., Group П), it is 
generally unclear whether this indicates 
diffuse atheromatous disease or merely col- 
lapse due to lack of high pressure flow in an 
otherwise patent channel. The surgeon who 
bypasses such an artery proceeds on the 
latter assumption, and the 3 successful by- 
passes in Group II patients (Fig. 6, 4-С; 
and 7, апд В) are instances in which this 
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judgment was correct. Preoperativelv the 
distal segment diameters of these arteries 
measured 1 mm. arteriographically, but 
they were seen to be larger postoperatively. 
Their narrow preoperative calibers were 
obviously due to poor perfusion, since dila- 
tation occurred once increased flow was 
supplied by the venous bypasses. In such 
cases the coronary arteriogram was decep- 
tive in that a normally patent distal vessel 
was made to appear very narrow because of 
a small volume of flow at low pressure. 
However, there is no escaping the fact 
that most Group II arteries in this series 
could not be successfully bypassed. The 
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|16. 4. (4) RAO view of a Group II left 
anterior descending artery showing 
complete occlusion proximally (black 
arrow). There is no distal opacification 
from this left-sided injection. (В) RAO 
view of the right coronary artery in 
this patient showing collateral flow 
from an acute marginal branch to the 
terminal portion of the anterior 
descending artery (white arrow) as it 
passes around the cardiac apex. The 
entire mid-portion of the anterior 
descending artery thus fails to fill 
from either side. A venous bypass was 
attached to this unopacified middle 
segment and for this reason it was 
considered a Group II case. (C) Post- 
operative study showing complete oc- 
clusion of the vein. 


reason was generally felt to be the presence 
of extensive atherosclerosis along the entire 
distal course of the arterv or the associated 
technical problems. This diffuse disease 
makes construction of the anastomosis 
quite difficult and produces high resistance 
to flow through the vein, leading ulti- 
mately to stasis and thrombosis. In most of 
these cases then, the arteriogram gave a 
true indication of severe diffuse athero- 
sclerotic narrowing, rendering these vessels 
unsuitable for venous bypass. Lesions of 
this tvpe may be more amenable to coro- 
nary endarterectomy or an indirect revas- 
cularization procedure such as the Vine- 


70 D. C. Levin, R. G. Carlson and H. A. Baltaxe SEPTEMBER, 1972 


лс. 5. LAO view of a Group II left anterior de- 
scending artery (white arrow) which tapers to a 
complete obstruction. No distal filling was seen 
from either side. The black arrow points to a 
large septal branch. A venous bypass was attached 
to the distal anterior descending artery, but post- 
operative angiography revealed it to be occluded. 


berg operation." Figures 8 and g are addi- 
tional examples of patients with narrow, 
poorly opacified poststenotic distal coro- 
nary artery segments who were considered 
unfavorable candidates for venous bypass. 
The first patient (Fig. 8, 4-С) underwent 
successful gas endarterectomy of his distal 








пс. 6. (4) Early and (В) late phase RAO 
views of a Group IT left anterior descend- 
ing artery. There is complete occlusion 
proximally (black arrow) just beyond the 
origin of a diagonal branch. The distal seg- 
ment (white arrows) fills via collaterals, 
but is of narrow caliber, measuring 1 ram. 
in diameter. (C! In spite of this, the vein 
bypass was later seen to be functioring 
well in this lateral view. Note that the 
caliber of the artery has increased due to 
improved flow. 
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right coronary artery with removal of a 
thick atheromatous core. He has not been 
studied postoperatively, but has done well 
clinically. 

Fortunately only a minority of patients 
with significant coronary atherosclerosis 
have distal arteries of such narrow caliber 
that they are unfavorable candidates for 
bypass. This is borne out by the fact that 
there were 47 Group І arteries and only то 
Group П arteries in this series, as well as by 
our much wider general experience in pa- 
tients with this disease. 

In а récent article, Spencer el ai. ex- 
pressed the belief that inability to demon- 
strate coronary artery patency beyond an 
obstruction does not contraindicate bvpass 
surgery, since arteries seemingly 1 mm. or 
less in diameter at angiography could fre- 
quently be dilated to 1.5 or 2.0 mm. at the 
operating table. This same thing was found 
in approximately half of our Group II pa- 
tients. However, postoperative angiograms 
were only done in a relatively small per- 
centage of the total series of Spencer ef al??? 
and no indication at all is given of how 
many vein bypasses to these small distal 
coronary arteries remained patent. The 
ability to insert a 2.0 mm. probe into a dis- 
eased artery does not necessarily mean that 
the lumen is actually that large. The probe 
may spread atheromatous material, fibrin 
and thrombi apart as it passes through, 
only to have them reobstruct the artery 
when it is withdrawn. Dotter and Judkins? 
showed clearly that a probe could quite 
readily be passed through a totally occluded 
atherosclerotic vessel. 

The results of our study tend to refute 
the notion that failure of good opacification 
of the distal segment of a stenotic coronary 
artery can be disregarded by the surgeon. 
Instead they suggest that there is indeed 
strong correlation between the caliber of 
this distal segment, as demonstrated an- 
giographically, and the suitability of the 
artery for venous bypass. Early graft pa- 
tency rates of over go per cent should be 
achieved where the poststenotic distal seg- 
ment of the artery is seen to have a diam- 





Angiography in Aorto-Coronary Bypass 71 


FIG. 7. (4) LAO view of a Group II left anterior 
descending artery showing severe stenosis prox- 
imally (white arrow). Collateral flow from the 
obtuse marginal branch of the circumflex artery 
to the diagonal branch opacifies the distal an- 
terior descending artery (black arrow), but its 
lumen measures only 1 mm. in diameter. (B) 
Nevertheless, the LAO view of the bypass angio- 
gram demonstrates a successful result. Again note 
that the caliber of the artery has enlarged post- 
operatively. 


eter of more than 1 mm. The chance of suc- 
cess 1s considerably less where the diameter 
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lic. 8. (4) Early and (В) late phase LAO 

views of a right coronary artery. There is 

an almost complete occlusion of the mid- 

portion of the vessel (white arrows). 

Beyond this there is only minimal flow 

(black arrows) and the posterior descend- 
left ventricular 
branches are not visualized at all. (C) 
LAO view of the left coronary ar- 
tery in this patient shows some filling 
of the distal posterior descending artery 
(white arrow) via collaterals through the 
ventricular septum (black arrow) from 
the anterior descending artery. However, 
there is no collateral flow to the right 
coronary artery itself or the posterior left 
ventricular branches. For this reason the 


Ing and posterior 


patient was considered an unfavorable candidate for venous bypass and underwent right coronary gas 


endarterectom y. 


appears smaller than 1 mm. or where there 
is no demonstrable distal flow at all. Coro- 
nary arteriography thus not onlv identifies 
the location and severity of an obstructing 
lesion, but also assumes an important role 
in determining the advisability of bypass 
surgery. 
SUMMARY 

The results of venous bypass operations 
upon 57 diseased coronary arteries have 
been studied, using pre and postoperative 
angiography. 

An attempt was made to determine if the 
angiographically demonstrated caliber of 


the poststenotic distal segment of the artery 
was of any significance in deciding which 
patients were suitable candidates for by- 
pass surgery. | 

Among the 47 arteries having a distal 
lumen diameter of greater than 1 mm., a g1 
per cent graft patency rate was achieved. 
Among the 10 arteries having a distal lu- 
men diameter of 1 mm. or less, only a 30 
per cent graft patency rate could be 
achieved. 

Thus it would appear that the coronary 
arterlogram gives an accurate indication of 
the actual caliber of the distal segment and 
that where this is 1 mm. or less, diffuse 
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Fic. 9. (4) RAO view of the left coronary artery showing total occlusion of the anterior descending artery 
(white arrow). There is faint opacification of a distal segment (black arrow). (B) RAO view of the right 
coronary artery in the same patient. There is collateral flow from acute marginal branches to the distal 
anterior descending artery (black arrow) which measures less than 1 mm. in diameter. This patient would 
therefore be considered an unfavorable candidate for venous bypass. 


atherosclerosis is likely to be present, mak- 
ing the outlook for a bypass operation 
rather unfavorable. 


David C. Levin, M.D. 

Department of Radiology 

New York Hospital-Cornell Medical Center 
525 East 68th Street 

New York, New York 10021 
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LATE CHANGES IN AORTOCORONARY VEIN 
GRAFTS: ANGIOGRAPHIC FEATURES* 


By JACQUES LESPÉRANCE, M.D.,T MARTIAL G. BOURASSA, M.D.,1 JACQUES SALTIEL, M.D.,t 
and CLAUDE M. GRONDIN, M.D.$ 


MONTREAL, 


E ARLY postoperative angiographic eval- 

uation of patients with aortocororarv 
vein grafts may yield valuable informa- 
tion,?:?1^?! This information may help the 
cardiologist in. the treatment of patients 
with persisting or recurring symptoms. It 
may also, in case of occlusion or stenosis of 
vein grafts, lead to early surgical correc- 
tion of these conditions.? When conducted 
systematically in all patients in the early 
and late postoperative period, these anzio- 
graphic studies may provide a clear es- 
timate of the attrition rate of aortocoronary 
vein grafts and help to improve the angio- 
graphic selection of patients, and the sur- 
gical techniques.! 19.1? 

The purpose of this communication is to 
describe the angiographic changes noted in 
а consecutive series of patients with 
aortocoronary vein grafts who underwent 
early and late postoperative angiographic 
evaluation. 


MATERIAL AND METHOD 


Early and late postoperative angio- 
graphic studies were carried out in 96 pa- 
tients. The first angiographic study was 
performed 2 to 3 weeks after operation, the 
second 12 to 18 months later. These 96 pa- 
tients were among the first 138 patients 
to be submitted to aortocoronarv vein 
grafts at the Montreal Heart Institute. 

The 42 patients not included in the 
present study comprise those who died 
early or late after operation (14 patients), 
those who declined the initial study (5 
patients) or the late study (14 patients), 
and those who had thrombosis of a sirgle 
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graft (9 patients) on the initial angiogram. 

The 96 patients had a total of 144 vein 
grafts. Eleven grafts were occluded on the 
initial evaluation. Thirty of the remaining 
133 grafts were occluded 1 vear later, al- 
lowing a comparative study in 103 of the 
initial 144 grafts. Thus the over-all pa- 
tency rate after 12 to 18 months was 72 
per cent. 

The quahty of the distal coronary ar- 
terial run-ott was assessed on the preopera- 
tive arteriogram.! Blood flow through the 
graft was also measured at operation." 
Postoperative selective angiography of vein 
grafts was performed with specially de- 
signed polyethylene catheters.? The caliber 
of vein grafts was measured on the frontal 
plane angiogram projected on a Tage-Arno 
screen. The uncorrected value is utilized 
throughout this presentation. Late changes 
in size or diameter of vein grafts were ex- 
pressed in percentage of the initial value 
obtained. 


RESULTS 
A decrease in size of vein grafts was 
noted on the second angiographic studv i 
almost all cases. Narrowing or stenosis of 
vein grafts was either diffuse or segmental 


and was further classified as mild, mod- 
erate or severe, 


SEGMENTAL NARROWING OF VEIN GRAFTS (TABLE 1) 


Thirty-six of the 103 grafts showed lo- 
calized narrowing on the late study. This 
narrowing was mild (<30 per cent) in 19 
grafts (Fig. 1), moderate (40 to бо per 
cent) in 14 grafts (Fig. 2, Æ and B) and 
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severe (> 80 per cent) in 3 grafts (Fig. 3, 


A and ВБ). 
DIFFUSE NARROWING OF VEIN GRAFTS ( FIG. 4) 


As stated above, on the second angio- 
gram, most grafts displayed, in addition to 
localized narrowing, some reduction in 
caliber throughout their entire length 
(mean reduction of 30 per cent). This dif- 
fuse reduction in caliber was negligible (o to 
20 per cent) in 33 grafts (Fig. 5, 7-C), mild 
(20 to 40 per cent) in 38 grafts, moderate 
(до to бо per cent) in 29 grafts (Fig. 6, 4 
and B) and severe (>80 per cent) in 3 
grafts (Fig. 7, A and В). 


FATE OF VEIN GRAFTS WITH MODERATE TO SEVERE 
DIFFUSE OR LOCALIZED NARROWING 

Two patients have thus far been sub- 
mitted to a third angiographic study 2 
years after operation. In one instance, 
severe segmental narrowing of a vein graft 
progressed to complete occlusion. In the 
other patient, the second angiographic 
study had shown both types of narrowing 
diffuse and segmental—of a vein graft 
(Fig. 8, 4-C). This graft was occluded on 
the third angiographic study. At reopera- 
tion, a second vein graft was fashioned on 
the left anterior descending artery. Histo- 
logic sections of the occluded vein graft 
showed marked intimal fibrous prolifera- 
tion (Fig. 8D). 

INITIAL DIAMETER OF GRAFT AND DEGREE OF 
SUBSEQUENT REDUCTION IN SIZE 

Vein grafts were divided into 3 groups 

according to their initial diameter. Large 


TABLE I 
SEGMENTAL STENOSES OF VEIN GRAFTS 
(103 grafts) 

L^ Uis RETE ote каяа base Saws 19 
Moderate......... 14 
SEVERE T TTC жжке REDE DEE ES 3 

›б 
Stenoses at proximal third 26 
Stenoses at distal third 8 
Cases with residual lumen <2 mm. L4 
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Fic. 1. Right aortocoronary vein graft showing mild 
segmental stenoses at the proximal and middle 
portion of the graft (arrows). 


vein grafts underwent a proportionately 
greater reduction in size than grafts with a 
smaller diameter. As a consequence, all 
grafts in the 3 groups on the second angio- 
gram tended to be of similar size and, as a 
rule, their size tended to approximate that 
of large coronary vessels (3 to 4 mm.). 
DISTAL ARTERIAL RUN-OFF, BLOOD FLOW MEASURE- 
MENTS, AND DIFFUSE OR SEGMENTAL 
NARROWING OF VEIN GRAFTS 

The distal arterial run-off, as assessed on 
the preoperative coronary arteriogram was 
judged to be adequate in all 17 grafts show- 
ing moderate to severe segmental narrow- 
ing, and in 23 of the 29 grafts showing 
moderate diffuse narrowing. Run-off was 
poor in 2 of the 3 cases displaying severe 
diffuse narrowing (Fig. 9). 

There was likewise no correlation be- 
tween intraoperative blood flow measure- 
ments and late stenosis of vein grafts. 


DISCUSSION 
The attrition rate of aortocoronary vein 
grafts can best be assessed by multiple 
serial angiographic evaluation conducted in 
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lic. 2. (4) Early (2 weeks) angiogram of right aortocoronary vein graft. Normal angiographic aspect. 
(В) Selective angiogram 1 year after operation showing moderate segmental narrowing (о per cent) of 
proximal portion of vein graft (arrow). 


a large and consecutive series of patients. Sheldon and Grinfeld? reported an over- 
As was the case for internal mammary all patency rate of 85 per cent up to 3 
artery implantation, clinical symptoms are years after wortocoronary vein grafts. In 
not a reliable method of assessing patency the study of Johnson and co-workers! per- 
of aortocoronary vein grafts. tormed 2 weeks to 14 months after opera- 





тс. 3. (4) Early angiogram of a Y-shaped vein graft to circumflex and right coronary arteries. Both branches 
form a wide angle. There may be a mild stenosis at the origin of the branch to the right coronary artery 
(arrow). (B) Late evaluatiom 1 year after operation shows marked segmental narrowing (80-90 per cent) 
of proximal portion (arrow) of the graft to the right coronary artery. The remaining portion of the graft 
is also diffusely narrowed. 
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tion, patency rate was 9o per cent in 300 40 
patients. Both studies consisted of single 


















































postoperative angiographic evaluation. $30 
Patency rate may vary with the timing = 

of the postoperative angiographic studv. as 

Thus, in the case of single evaluation of a r 


























large series of patients, if most patients 

are studied in the early postoperative T 
period when patencv rate 1s expected to be 

high (>90 per cent), late evaluation of the ic. 4. Diffuse reduction of diameter of all grafts 
remaining patients in that series will hardly after 1 year. Reduction is expressed in percentage 
affect the over-all patency rate which of the initial diameter. 
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CHANGES IN DIAMETER OF VEIN GRAFTS 





їс. 5. Vein graft to the proximal portion of 
circumflex coronary artery. (4) Late angio- 
graphic study shows a good distal perfusion 
of circumflex coronary artery (C) and ex- 
cellent retrograde perfusion of anterior de- 
scending artery (AD). (B and C) Angio- 
grams performed 2 weeks (B) and 1 year 
(C) after operation showing little change in 
diameter of vein graft. 
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тс. 6. (4) Early angiographic evaluation (2 weeks): Y graft to anterior descending and distal right coronary 
arteries. (B) Ditfuse narrowing involving the main trunk of graft and its divisions to anterior descending 
(AD) and right coronarr arteries (Rt). The residual caliber of the graft nearly equals that of the coronary 


arteries grafted. 


would then in fact reflect the early patency 
rate. Similarly, the incidence of late stenosis 
or thrombosis of vein grafts may be un- 
usually high when angiographic studies are 
pertormed only in symptomatic patients. 
Although localized or diffuse narrowing 





лс. 7. (4) Graft to the anterior descending artery. | 
graft. There is a severe narrowing (arrow) of aortic 


of aortocoronary vein grafts have been 
previously observed by several au- 
thors,?.19:6175?? the cause and incidence of 
graft stenosis are unknown. Johnson and 
his group first described 15 cases of nar- 
rowing of vein grafts in their early series.” 





‘arly angiographic evaluation shows good caliber of 
anastomosis. The tip of the catheter could not be in- 


troduced into the graft. (B) One year afte- operation, the vein graft shows marked diffuse narrowing: 


approximately 1 mm. in diameter (arrows). 
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Fic. 8. (4) Early postoperative angiogram showing normal aspect of vein graft. (B) One year after operation, 

the angiogram demonstrates diffuse moderate narrowing (50 to 60 per cent) and segmental stenosis (75 
per cent) in the middle portion of the vein graft (single crossed arrow). Note moderate traction of graft 
on anterior descending artery (double crossed arrow). (C) Two years after operation, the vein graft is 
completely occluded. Note opacification of proximal stump. (D) Histologic section of the vein graft show- 
ing marked intimal fibrous hyperplasia (INT.). M — medial layer. Weigert stain (X35). 


Conversely, Morris and colleagues reported 
only 2 instances of fibrosis of vein graft in 
a large series of patients who were sub- 
mitted to angiographic studies 1 to 30 
months after operation.'? Contracture at 
the site of anastomosis was believed re- 
sponsible for late failure in the report of 
Sheldon and Grinfeld.” 

Localized or diffuse narrowing of vein 
graft has also been described in femoro- 
popliteal vein grafts.®™!8 Several factors 
have been invoked. Venous valves and the 
presence of twists or kinks in the vein 
craft may be responsible for segmental 
stenosis. Ischemia of the endothelial and 


medial lavers may play a role in diffuse 
narrowing of vein grafts.‘ 

In the present series, more than 70 per 
cent (26 of 36) of segmental stenoses were 
located in the proximal portion of vein 
grafts. Turbulence at the site of aortic 
anastomosis or the Jet effect of a narrowed 
aortic orifice may explain the high inci- 
dence of proximal stenosis. 

Distal run-off as assessed on the pre- 
operative coronary arteriogram and by 
intraoperative blood flow measurements 
did not appear to be influential in the 
present series except in the case of severe 
diffuse stenoses where the so-called water- 
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l'1G. 9. There is no correlation between the distal 
coronary run-off and the presence of segmental or 
diffuse. narrowing, except perhaps in the group 
with severe (> 8o per cent) diffuse narrowing. 


hammer effect of a bei jd de run-off may 
have been instrumental.” Severe stenoses 
at proximal aortic anastomosis may also 
impede blood flow and lead to progressive 
diffuse narrowing of vein graft ( ё dt 
and 5). 

All aortocoronarv vein grafts in place 
for more than 1 month in our own series? 


(Fig. 


and for more than 2 months in the series of 


Vlodaver and Edwards? showed some de- 
gree of intimal fibrous proliferation. 

At the present time, it is not known 
whether this process is self limited cr is 
progressive. Longer follow-up studies are 
needed. The present studv has nevertheless 
prompted several changes in the surgical 
technique which should prevent the oc- 
currence of stenosis at the aortic orifice and 
which were aimed at minimizing ischemia 
and trauma to the vein graft. 


SUMMARY 


Two separate angiographic studies were 
carried out in 96 patients early (2 weeks) 
and late (12-18 months) after aorto- 
coronary vein grafting. Eleven of the initial 
144 grafts were found to be occluded on 
the early study. Thirty of the remaining 
133 grafts were occluded on the late study 

a combined patency rate of 72 per ceat. 
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Most grafts displayed some reduction in 
size on the second study. Mean reduction 
was 30 per cent. This оке in caliber 
was negligible to mild in 71 grafts, mod- 
erate (40 to 60 per cent T In 29 
grafts and was severe (>8o per cent) in 3 
grafts. 

In addition to the diffuse decrease in 
size, there were 36 instances of localized 
narrowing on the late study. This narrow- 
ing was mild in I9 grafts, moderate in 14 
grafts and severe in ` 3 grafts. 

It is concluded that, although some de- 
gree of narrowing is to be expected in 
aortocoronary vein grafts after т year, 
certain factors are like ely responsible for 
the more severe narrowing and for late 
thrombosis of vein grafts. 

Early and late angiographic studies can 
help the cardiologist and surgeon in the 
detection and prevention of the factors 
which, in some cases, may be responsible 


for late occlusion or stenosis of aorto- 
coronary vein grafts. 
Jacques Lespérance, M.D. 
Department of Radiology 
Montreal Heart Institute 
5000 Bélanger Street East 
Montréal 410, Québec, Canada 
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CORONARY ARTERIOVENOUS FISTULA* 
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[^ 1958, only 22 cases of coronarv arterio- 

venous fistula were found in the litera- 
ture." Now, it is no longer an oddity 
and more and more cases are being re- 
ported.! 1. ?.06 Congestive heart failure and 
death due to coronarv arteriovenous fistula 
have been reported; thus it is important 
to establish the diagnosis early and de- 
termine if surgery is indicated. 

The definitive diagnosis of coronary 
arteriovenous fistula is made by aortogra- 
phy and coronary arteriography. Since 
these techniques are now readily available 
and are without serious untoward effects, 
every patient with an atypical continuous 
chest murmur should have these tests rou- 
tinely. Indeed, coronary arteriovenous fis- 
tulas were encountered in many instances 
during coronary arteriography done be- 
cause of angina. Review of the literature 
has shown that a large number of patients 
have been alleviated of their murmurs and 
had effective obliteration of the fistula, 
especially with bypass technique. 


REPORT OF CASES 


Case т. Left circumflex coronary artery—right 
ventricular fistula. A 3 year old male was ad- 
mitted in May 1963, because of a cardiac mur- 
mur heard soon after birth. He had always been 
asymptomatic, but increase in size of the right 
heart and plethoric lung fields became evident 
(Fig. 14). 

Physical examination showed a continuous 
murmur over the left lower end of the sternum. 
The blood pressure was 110/140 mm. Hg. The 
electrocardiogram was normal. 

Cardiac catheterization on March 6, 1962, 
showed a left-to-right shunt into the right ven- 
tricle. 

Retrograde aortography demonstrated a 
coronary arteriovenous fistula between the left 
coronary artery and the right ventricle (Fig. 1 


B and C). 


Ы 


— 


On May 7, 1963, ligation of the left circum- 
Hex coronary-right ventricular fistula was 
made; and the patient has remained well for the 
past 5 vears. 


CASE П. Left coronary artery —coronary sinus 
artertovenous fistula. A 32 year old woman was 
admitted on October 3, 1965, because of a heart 
murmur since childhood. She had had palpita- 
tion, increasing dyspnea, and ankle edema for 
2 years. She had been digitalized and the palpa- 
tions had decreased. 

On physical examination, a continuous mur- 
mur (Grade 3) was heard throughout the car- 
diac cycle at the right second intercostal space 
and along the left sternal border. The blood 
pressure was 140/40 mm. Hg. The electrocardi- 
ogram showed incomplete atrioventricular dis- 
sociation with sinus arrhythmia. 

Roentgenogram of the chest revealed cardiac 
enlargement and plethoric lung fields (Fig. 24). 

Cardiac catheterization demonstrated a left- 
to-right shunt at the level of the right atrium 
with pulmonary flow of 8.3 l./min., while the 
systemic flow was 4.1 l./min. The left ventricu- 
lar pressure was 93/12, and the aortic was 
97/49 mm. Hg. 

Intravenous angiocardiography showed en- 
largement of the cardiac chambers, plethoric 
lungs, a left-to-right shunt with a left coronary 
artery fistula (Fig. 2, B-E). 

Aortography revealed a large coronary artery 
—right heart fistula (Fig. 2, F and G). 

Operation on October 13, 1965, showed some 
increased pericardial fluid with a large tortuous 
left coronary artery arising from the left side of 
the aorta (measuring 15 to 18 mm. in diameter) 
and coursing into the right atrium. Ligation of 
the coronary artery proximal to the arterio- 
venous fistula was performed without change 
in the electrocardiogram. She did well after 
surgery, but after a day began having parox- 
ysmal supraventricular tachycardia followed 
by nodal and atrial premature contractions, 
which persisted despite procaine-amid therapy. 
She improved and was discharged on Novem- 
ber 15, 1966. 


* From the Departments of Radiology and Surgery, The New York Hospital-Cornell Medical Center, New York. 
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116. І. Case 1. (4) Frontal esophagogram shows enlargement of the heart and plethoric lung fields. (B) Frontal 
aortogram shows the huge left coronary fistula draining into the right ventricle. (C) Lateral biplane view 
of B shows the left coronary artery—right ventricular fistula. 


84 Israel Steinberg and George R. Holswade 





liG. 2. Case п. (A) Frontal esophagogram of the 
chest showing enlargement of the heart and 
plethoric lungs. 


She was seen in the Cardiac Clinic on Novem- 
ber 29, 1965, and reported that she was feeling 
well and doing light housework. A harsh shrill 
murmur of mitral regurgitation was heard at 
the apex radiating medially and laterally. She 
died suddenly 2 weeks later at home ( December 
9, 1965). Autopsy was not done. 


CASE 1и. Right coronary artery —right atrium 
fistula. А 29 year old Chinese woman first 
learned of a heart murmur at the age of 10 years, 
while she was living in China. Her growth and 
development had been normal, and she had 
been completely free of symptoms. Moreover, 
she had been a champion sprinter during high 
school. 

On physical examination, the blood pressure 
was 100/50 mm. Hg. The pulse was 64 per 
minute and regular; respirations were I4 per 
minute. She was well developed and well nour- 
ished and did not appear ill. Positive physical 
hndings were limited to the heart. The position 
of maximum impulse of the heart was ir the 
fifth intercostal space in the mid-clavicular line. 
There was a continuous machinery. murmur 
(Grade 3/4) best heard along the left sternal 
border, but loudest in the second left intercostal 
space. 
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The urinalysis and blood studies were nor- 
mal. The tasting blood sugar was 70 mg. per 
cent and the blood urea nitrogen was 16 mg. 
per cent. 

Roentgenogram of the chest was normal 
(Fig. 34). 

The electrocardiogram revealed sinus brady- 
cardia at a rate of §8 per minute. 

Phonocardiogram recorded a faint contin- 
uous systolic and diastolic murmur at all areas, 
with the systolic component maximum at the 
second right intercostal space and S2 split phys- 
iologicallv. An early systolic ejection sound was 
present at the apex. 

Retrograde aortography demonstrated no 
communication between the aorta and pulmo- 
nary artery, ruling out a patent ductus arteri- 
osus. There was aneurysmal deformity of the 
right coronary sinus and the proximal right 
coronary artery (Fig. 3, B and C). The dilated 
portion of the right coronary artery appeared 
to communicate with the right atrium, while 
the second normal appearing branch passed 
inferiorly in the usual direction. On the basis of 
the continuous murmur and the roentgeno- 
graphic findings, an arteriovenous fistula in- 
volving the right coronary artery and the right 
atrium was diagnosed. 

On July 24, 1968, an operation was performed 
through a median sternotomy incision. The 
pericardium was opened using an inverted 
T-shaped incision. The right coronary artery 
was found to be greatly enlarged and tortuous, 
measuring 6 mm. in diameter. As it arose from 
the right coronary sinus it passed downward, 
angulating to the right and gave off a branch 
which extended into the atrioventricular groove 
and measured only 3 mm. in diameter. The 
artery then turned abruptly posteriorly and 
appeared to enter the right atrium adjacent to 
the appendage of the right atrium. The dilated 
portion of the vessel was dissected free at its 
origin from the right coronary artery and at the 
point where it entered the right atrium. During 
a 7 minute trial occlusion of the fistula with a 
non-crushing clamp, there was no significant 
change in the electrocardiogram, but there was 
a rise in systolic blood pressure from go to 104 
mm. Hg. When the clamp was released, the 
systolic blood pressure fell to the preocclusion 
level. The fistula was then doubly ligated with 
No. 4 heavy braided silk, at its origin from the 
right coronary artery near the atrioventricular 
groove, and at the point where it entered the 
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Fic. 2. (B) Frontal intravenous angiocardiogram shows enlargement of the right atrium, ventricle, pulmonary 
artery, and branches. (C) When the left heart is opacified, there is enlargement of the left ventricle and 
opacification of the pulmonary artery and branches. (D) Lateral angiocardiogram, biplane view of B, also 
shows the enlarged right atrium, ventricle, pulmonary artery and branches. (E) Lateral view, biplane view 


of C, shows the large left ventricle and a cluster of opacified vessels adjacent to the left side of the aorta 
(arrow). 
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lic. 2. (F) Frontal aortogram reveals the huge lef 


right atrium. The mid-portion of the vessel was 
transhxed with a No. 1 braided silk. The thrill 
which had been palpable at the point where the 
vessel entered the right atrium was completely 
abolished. Systolic pressure was 10 mm. He 
higher than the preligation pressure. The me- 
dian sternotomy incision was closed in the usual 
fashion, 

The patient's postoperative course was 
smooth and uncomplicated. She was discharged 
from the hospit: al 10 days following operation 
at which time the heart sounds were normal 
and the murmur had disappeared. She has re- 
mained free of symptoms since her operation 
over 4 years ago; and had a normal pregnancy 
and delivery 2 years ago. 


Case iv. Right coronary artery—right ven- 
tricle fistula, A 23 year old man was asympto- 
matic but had a cardiac murmur since birth. He 
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was first seen 
1951, and had a left precordial bulge, 
(Grade 4) holosystolic murmur at the apex, and 
a soft blowing (Grade 1) diastolic murmur over 
the left border of the sternum. 

The electrocardiogram was normal and the 


blood pressure was 135/80 mm. Hg. 


ft coronary artery draining into the right heart. 
lateral view of F also shows the large left coronary artery proceeding into the right heart. 


(G) Bi jl: ane 


The roentgenogram of the chest showed a 
normal sized heart. Intravenous angiocardiog- 
raphy revealed a left-to-right shunt. Cardiac 
catheterization (at another hospital) also had 
shown a left-to-right shunt. 

He was readmitted in April 1968. 'The heart 
was not enlarged but the pulmonary vascula- 


ture was plethoric (Fig. 44). Aortography 


showed a huge right coronary artery-—right 
ventricle fistula (Fig. 4, B and C). 
On August 21, Is operation by C. W. 


Lillehei disclosed a 1.5 cm. in diameter right 
coronary artery id a downward along the 
right atrioventricular groove to the bottom of 
the surface of the right ventricular. cavity. 
Multiple slightly enlarged myocardial branches 
were also seen along the course of the coronary 
artery. The pulmon: wy artery was slightly en- 
larged and had a systolic thrill at the pulmonic 
valve. After cardiopulmon: гу Бур: Iss, opening 
of the right ventricle was made. A small probe 
between the trabeculae into a 
branch of the anomalous right coronary arter y. 
Two other branches appeared to drain nor- 
mally into the myocardium. The fistulous open- 
ing was closed and the murmurs disappeared. 
The patient has been entirely well for the 
past 3 years. 


Was р: used 
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FIG. 3. Case їп. (A) Frontal view of the heart 
(teleroentgenogram) shows no cardiac en- 
largement and only slight plethora of the 
lungs. (B) Frontal aortogram shows a huge 
right coronary artery entering the right 
atrium. (C) Biplane lateral view of B shows 
the enlarged right coronary artery (arrow) 
with opacification of the right atrium. 


DISCUSSION 
There has been discussion in the litera- 
ture? whether the name of arteriovenous 
fistula is the correct term for the coronary 
inomalies herein reported. In our presenta- 
tion of arteriovenous fistula in 19%8,“ it was 


stated that using the term when the coro- 
nary arteries communicated with cardiac 
chambers of the pulmonary artery was 
open to criticism. Effler and colleagues? 
apparently agree that the fact that the 
literature usually categorized the lesions as 
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FIG. 4. Case Iv. (4) Frontal teleroentgeno- 
gram showing slight prominence of the 
heart and plethoric lung fields. (B) Frontal 
aortogram shows a huge right coronary 
artery draining into the right ventricle. 
(C) Biplane lateral view of B shows the 
course of the right coronary artery into the 
right ventricle. 


arteriovenous fistula makes this the prefer- 
able term. In this publication, we have 
retained the term coronary arteriovenous 
fistula in the title, but in each case have 
mentioned the coronary artery involved 
and the terminal site of the communication. 


As indicated in a recent publication,” the 
anomalous origin of a coronary artery from 
a pulmonary artery is xof an arteriovenous 
hstula, but an anomalous origin of the 
coronary artery. 

Whereas in 195%, onlv 22 cases of coro- 
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nary arteriovenous fistula were found in the 
literature, there are now well over 175 
cases, and more than half have had opera- 
tions for correction of the anomalies." 
Every kind of anatomic combination be- 
tween the coronary arteries and the 4 car- 
diac chambers, pulmonary artery, vena 
cava, and pulmonary veins have been re- 
corded.}-!4.17 Slightly over half the fis- 
tulas originate from the right coronary 
artery and 92 per cent of all fistulas from 
either coronary artery enter the right side 
of the heart creating a left-to-right shunt!” 
(Lig. т; В and 65 о, Капа G: 3, B and С: 
and 4, 5 and C). Onlv 1 of the cases herein 
reported had heart failure (Fig. 2, 4-E). 
In the literature, other cases of cardiac 
failure due to coronary arteriovenous fis- 
tula are recorded.'* Other uncommon com- 
plications are aortic sinus rupture,’ and 
subacute bacterial endocarditis. 

Suspicion of coronary arteriovenous fis- 
tula depends upon hearing a continuous 
murmur resembling that of ductus arterio- 
sus but atypical in location (Cases т-ту). 
Catheterization of the heart may reveal a 
left-to-right shunt, but may confuse the 
diagnosis. Coronary arteriography and 
aortography are the definitive means of 
diagnosis?:19:/5 (Fig. 1, В and С; 2, F and С; 
3, B and C; and 4, B and C). Intravenous 
angiocardiography, although it showed the 
left-to-right shunt and abnormal vessels 
along the left border of the aortic sinuses, 
failed to reveal the definitive data well 
(Fig. 2, В-Е). In Case Iv, intravenous 
angiocardiography performed at a time 
when aortography had not come into gen- 
eral use caused delay in diagnosis. How- 
ever, the 17 year delay did not harm the 
patient, who had remained asymptomatic, 
and ıt probably benefited him because by- 
pass techniques were now available for 
correction of the shunt. 

For treatment, an individualized ap- 
proach, depending upon the anatomic dis- 
tribution of the fistula, is advocated.?!°" 
As in treatment of pulmonary arterio- 
venous fistula, which first began with lobec- 
tomy, then proceeded to segmental re- 
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moval, and finally excision of the fistula,” 
localized excision of the fistulous tract is 
recommended. Although many patients 
with coronary arteriovenous fistula are 
asymptomatic, some may have angina and 
this has been alleviated by surgical correc- 
tion of the abnormal shunt.’ 


CONCLUSIONS AND SUMMARY 


Coronary arteriovenous fistulas are no 
longer rare. They should be suspected 
whenever there are atvpical continuous 
murmurs over the sternum. Aortographv 
and coronary arteriography reveal the 
origin of the anomalous coronary arteries 
and show their termination, most often in 
the right heart structures. 

Whether to operate is an individual 
decision. In some instances, because cardiac 
failure may result from coronary arterio- 
venous fistula, earlv operation is advised. 

Aortography and coronary arteriography 
usually delineate the problems to be en- 
countered, and the availability of bypass 
techniques makes surgery even more suc- 
cessful. 


Israel Steinberg, M.D. 
81 Wild Rose Drive 
Andover, Massachusetts 01810 
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THE PITFALLS IN INTERPRETING ARTIFICIAL 
PNEUMOPERICARDIUM* 
By JAMES T. T. CHEN, М.р.,{ ROBERT Н. PETER, M.D., EDWARD J. ORGAIN, М.р. 
and RICHARD G. LESTER, M.D.+ 


DURHAM, NORTH CAROLINA 


HE introduction of air into the pericar- 
dial space after pericardiocentesis has 
long been a standard procedure for roent- 
zenographically examining the pericardial 
ind cardiac surfaces.??:95 Short of surgery 
эг autopsy, this is the only technique for 
direct visualization of the pericardium. 
When incorporated with the clinical and 
other laboratory data, this method facili- 
tates an accurate diagnosis of a wide variety 
of effusive pericardial diseases. Most of the 
-ime the roentgenograms are self-explana- 
-ory and easy to understand. Occasionally, 
however, erroneous diagnoses may be made 
and unnecessary surgery undertaken be- 
cause of misinterpretation of some normal 
but unfamiliar phenomena under artificial 
circumstances. Indeed, the heart and ves- 
cels, when enveloped in a thick blanket of air 
within a free pericardial cavity, pulsate 
much more vigorously because of much 
creater freedom to expand and to move. 
One has to become accustomed to such 
altered anatomy and dynamics of the heart 
to avoid erroneous diagnoses and conse- 
quent errors in management of the patient. 
It is the purpose of this communication 
to describe the normal findings of the heart 
in artificial pneumopericardium utilizing 
illustrative case reports. 


REPORT OF CASES 


Case т. A 63 year old female was admitted to 
the hospital because of recurrent episodes of 
palpitation, weakness and shortness of breath. 

On physical examination, she appeared 
chronically ill but in no distress. Blood pressure 
was 110/70 mm. Hg, and the pulse was 70 per 
minute and regular. The neck veins were flat in 
tae supine position, and no paradoxic pulse was 
noted. The lungs were clear, while the cardiac 
dullness was greatly enlarged to both sides. The 


heart sounds were quite distant. A mitral dia- 
stolic rumble and an opening snap were faintly 
audible, consistent with mitral stenosis. The 
extremities showed no edema. 

Laboratory findings were unremarkable ex- 
cept for the low voltage and T wave changes on 
the electrocardiograms. 

Chest roentgenograms showed marked en- 
largement of the cardiac silhouette, consistent 
with a pericardial effusion. Pericardiocentesis 
was performed and 1,000 ml. of clear straw 
colored fluid was removed, which did not clot, 
had a specific gravity of 1.014, and contained 
onlv a few polymorphonuclear and mononuclear 
cells. Bacterial and tuberculous smears and 
cultures were negative. A cell block of the sedi- 
ment showed some atypical cells, but no definite 
diagnosis was made. 

Introduction of air into the pericardium 
following pericardiocentesis was performed and 
roentgenograms in different projections taken. 
In the posteroanterior view, there were pecu- 
liar shadows extending dome-like above the 
layer of fluid on either side of the pericardium. 


'These were thought possibly to be tumor masses 


(Fig. 1, апа P). 

Exploratory thoracotomy was performed which 
revealed nothing except a large amount of peri- 
cardial fluid and a thin, essentially normal 
pericardium. It was decided then to explore the 
mitral valve, which was thought to be stenotic 
and calcified. A closed mitral commissurotomy 
was performed. 

Her postoperative course was uneventful. 
The pathologic report showed both the parietal 
and visceral pericardium to be slightly thick- 
ened and contained chronic inflammatory cells. 
Since the operation, she had been on steroid 
therapy with considerable improvement. Her 
steroid therapy was considered no longer needed 
and was discontinued 3 years later. 


Comment. This lady apparently had a benign 
idiopathic pericarditis with effusion which re- 
sponded to steroid therapy, although we cannot 


* From the Departments of Radiology, Î and Medicine, Duke University Medical Center, Durham, North Carolina. 
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Hic. 1. Case 1. (4) Posteroanterior roen tgenogram showing generalized enlargement of the cardiac silhouette. 


(B) Posteroanterior view of induced pneumopericar. 


lium. Note the dome-like density above the fluid level 


beside the heart on the right, probably representing a fluid wave. A smaller rounded density above the 
fluid level along the left heart border either represents a fluid wave or an enlarged left atrial appendage. 


rule out the mitral stenosis as plaving a role in 
the pericardial etfusion. The dome-like densities 
above the fluid level on either side of the heart 
within the pneumohydropericardium 
likely represented large fluid waves produced 


MOSSE 


by vigorous cardiac action, although the smaller 
density on the left side could represent a large 


left atrial appendage. 


CASE 11. A 69 year old white male came into 
the hospital with progressive malaise, exertional 
dyspnea, tachycardia, and mild pedal edema 
for 3 months. 

Positive physical findings included neck vein 
distention, bilateral basilar rales, enlarged car- 
diac dullness, S4 gallop, distended abdomen 
with hepatomegaly and no cardiac murmur. 

Roentgenographic examination showed evi- 
dence of pleural and pericardial effusions. An 
electrocardiogram showed low voltage arl non- 
specific ST-T wave changes. Hemodynamics at 
cardiac catheterization 
cardiac tamponade. 

Pericardiocentesis was performed and = со ml. 
of purple fluid was removed. The spur down 
sediment showed abnormal cells consister t with 
lymphosarcoma. The nodular appearance of the 
upper anterior border of the cardiovascular 
silhouette in the pneumopericardium wes con- 
sidered to be tumor implantation on the ер1- 
cardium (Fig. 2). The visualized parietal peri- 


were consistent with 


cardium in both posteroanterior and lateral 
projections, nevertheless, appeared thin and 
smooth (Fig. 3). The patient was treated with 
Irradiation and cvtoxan (cvclophosphamide) 





|16. 2. Case 11. Lateral view of the induced pneumo- 
pericardium showing a nodular appearance of the 
anterior superior border of the heart (compare with 


Fig. 5, 4 and B). 
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with a good initial response. He expired sud- 
denly 3 months later. No autopsy was obtained. 


Comment. The nodular appearance of the ante- 
ror border of the cardiovascular silhouette 
within the pneumopericardium was considered 
t» be due to epicardial tumor implantation from 
the patient's lymphosarcoma. However, from 
the retrospective experience realized from the 
next patient, Case 111, we now believe that the 
anterior nodularity most likely represented 
rormal structures. Subsequently, 3 more pa- 
tients (not included in this report) with peri- 
cardial effusion, but without tumor or other 
abnormality, all showed the same anterior 
rodularity in air. 


Case i. А 49 year old white female was re- 
ferred by her family physician because of 
persistent. cardiomegaly for approximately 1! 
year. The patient was completely asympto- 
matic. 

On physical examination, there was no neck 
vein distention, ascites, or peripheral edema. 
Both lungs were clear. The cardiac dullness was 
enlarged to both sides (Fig. 4). Pulses were full 
end normal. There was no significant cardiac 
murmur. 

The patient was referred to the x-ray depart- 
ment with a presumptive diagnosis of cardio- 
myopathy. On fluoroscopic examination, how- 
ever, the diagnosis of pericardial effusion was 





Case п. Posteroanterior view of the artificial 
pneumopericardium showing the parietal peri- 
cardium to be thin and smooth without adhesions. 


FIG. 3. 
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Fic. 4. Case iir. Posteroanterior view showing gen- 
eralized enlargement of the cardiac silhouette. 


immediately apparent. The subepicardial fat 
lines moved vigorously with the myocardium, 
well within the large cardiac silhouette. The ac- 
tive movement of the fat lines actually formed a 
striking contrast against the exterior and im- 
mobile fluid band. 

The patient underwent cardiac catheteriza- 
tion and the hemodvnamic data were essen- 
tially normal, with no evidence of tamponade. 
Left ventriculography revealed a normally con- 
tracting ventricle. A right atrial injection 
showed evidence of pericardial fluid but no 
other abnormality. Right and left coronary 
arteriograms were normal. However, there 
was marked interior displacement of the vessels 
from the border of the cardiac silhouette by the 
large amount of pericardial fluid. 

Approximately 350 ml. of straw colored fluid 
was removed without difficulty by pericardio- 
centesis. Smears and culture for both fungus, 
bacteria, and acid fast organisms were negative. 
Cytologic examination for tumor was also un- 
revealing. Following pericardiocentesis, 120 ml. 
of air was injected into the pericardial sac. 
Roentgenograms taken in multiple projections 
showed both the parietal and the visceral layers 
of the pericardium to be smooth and free of 
adhesions. The lateral view of the pneumoperi- 
cardium again showed nodular appearance of 
the anterior border of the cardiovascular silhou- 
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ette precisely like that observed in Case i1 (Fig. 
‚ 4-С). 

The patient was re-examined under image 
intensification fluoroscopy, and the movements 
of the cardiovascular structures were found to 
be very active. The heart and vessels appar- 
ently had considerably more freedom to expand 
and move in air without the normal confine- 
ment of the pericardium. Furthermore, the air 
fuid level within the pericardial sac was not 
motionless, but was constantly thrown into 
waves and splashes primarily by. the exagger- 
ated cardiac action and secondarily by respira- 
tory and body movements. The appendage of 
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the left atrium spread out in the air to touch the 
parietal pericardium in ventricular systole in 
the posteroanterior and left anterior oblique 
projections. In the lateral view, the aorta, pul- 
monary trunk, right ventricle and right atrial 
appendage were all well delineated by air. The 
"nodularity" of the anterior border below the 
ascending aorta actually represented the an- 
terior sinus of the pulmonary artery above and 
the right atrial appendage below (Fig. ¢, .7-C). 
These nodular structures were most conspicu- 
ous during ventricular systole when they were 
maximally distended and spread out in the air 
toward the parietal pericardium. 


- Catheter in Superior 
Vena Cava 


- Pericardial reflection 
over Ascending Aorta 


-Sternum 
– Trachea 
-Ascending Aorta 


- Pulmonary Artery 


-Anterior Sinus of 
Pulmonary Artery 


- Air in Pericardium 

- Right Atrial Appendage 
- Right Ventricle 

- Left Ventricle 


- Inferior Vena Cava 


lic. 5. Case 1. (4) Erect lateral roentgenogram of the 
artificial pneumopericardium showing anterior nodular- 
ity of the cardiovascular structures. (B) Line drawing of 
4 showing the nodularity to represent normal structures 
stretched out in air. (C) Lateral roentgenogram of arti- 
ficial pneumopericardium in supine position using a 
horizontal beam. Note the similar nodular appearance of 
the anterior border of the heart and vessels (large arrow). 
The upper small arrow points to the air-outlined peri- 
cardial reflection over the ascending aorta. The lower 
arrows point to the air-outlined pericardium and the an- 
terior and inferior borders of the heart. All the pericardial 
and epicardial surfaces are smooth. 
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This patient was treated with corticosteroids 
with dramatic response. The cardiac silhouette 
recurned to normal within a 2 week period of 
time. 


Comment. This patient presented several inter- 
esting points. First, she was completely asymp- 
tomatic with the pericardial effusion manifest- 
ing as an enlarged cardiac silhouette and sug- 
gesting a primary cardiomyopathy. Secondly, 
ths case has demonstrated the value of flu- 
oroscopy in the diagnosis of pericardial effu- 
sicn.?? Thirdly, it taught us the importance of 
recognizing the altered anatomy and dynamics 
of the cardiovascular structures in pneumo- 
hydropericardium.! 557.91 When one is familiar 
wich this phenomenon, erroneous diagnosis of 
tumor of the pericardium can be avoided. 


CASE Iv. A 13 year old male was admitted 
wizh shortness of breath, peripheral edema and 
a massive cardiac silhouette. 

The diagnosis of pericardial effusion with 
cardiac tamponade was established by roent- 
genographic, angiocardiographic, and hemo- 
dynamic data. A pericardiocentesis recovered 
1,500 ml. of straw colored fluid which was high 
in cholesterol. 

Xoentgenograms following purposely induced 
pn2umopericardium were taken in different 
projections. In the posteroanterior projection, 
a large, smooth bordered nodular density was 
seen in the left upper area of the pericardium 
be ow the pulmonary artery (Fig. 6). A tumor 
was suspected. However, during the operation 
for removal of the pericardium, this nodular 
deasity was found to be the appendage of the 
left atrium! The parietal pericardium was found 
to be perfectly normal. The epicardium was 
covered with a thick layer of fibrin. The fibrous 
peel from the epicardium was removed using 
the rather abundant subepicardial fat as a 
gu deline in order not to injure the coronary 
vessels and nerves. 


Comment. This case demonstrates the possi- 
bil ty of an erroneous diagnosis of tumor within 
the pneumopericardium. The rounded density 
in the superior portion of the pericardium on 
the left in Figure 6 actually represents a spread- 
ouz left atrium appendage.!* 7° 


DISCUSSION 


The interrelationships among different 
cardiac chambers and the great vessels 


Artificial Pneumopericardium 95 





lic. 6. Case ту. Posteroanterior roentgenogram of 


the artificial pneumopericardium showing the 
nodular density along the left cardiac border 
(arrow) to be the spread-out left atrial appendage. 


were elaborately described by Dotter and 
Steinberg using angiocardiography in 1951.1 
The anterior sinus of the pulmonary artery 
produces a nodular bulge distal and above 
the outflow tract of the right ventricle.’ 
The roentgen appearance of the atrial ap- 
pendages normally varies considerably and 
the variation 1s even greater in diseased 
hearts.? It is generally recognized that the 
right atrial appendage can be superim- 
posed upon the outflow tract of the right 
ventricle in lateral or left anterior oblique 
angiocardiograms.! This 1s particularly fre- 
quent when the right atrium is enlarged. 
The anterior expansion of the right atrial 
appendage 1s most marked during ventricu- 
lar systole. 

Following induced pneumopericardium, 
the normal confinement of the heart and 
vessels by the pericardium has been liter- 
ally removed. Therefore, one can logically 
expect the cardiovascular structures to 
move more freely in the air.5?^! This is 
easilv seen fluoroscopically under an image 
intensification system. Actually, all normal 
movements of the different structures are 
markedly exaggerated. The right atrial ap- 
pendage extends well into the retrosternal 
region anterior to the outflow tract of the 
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right ventricle and inferior to the nodular 
appearing anterior sinus of the pulmonarv 
artery. Thus, these normal structures form 
a nodular appearance between the aorta 
above and the right ventricle below in the 
lateral view (Fig. 2; and 5, 4-С). 

[t is a common experience to see a bulge 
along the left cardiac border below the 
pulmonary artery in mitral valve disease. 
This bulge represents an enlarged left atrial 
appendage. With a pneumopericardium, a 
normal sized left atrial appendage can ex- 
pand far more laterally than when normally 
confined by the pericardium. Thus, a nodu- 
lar density is formed in the air by the 
spread out left atrial appendage (Fig. 6). 


With exaggerated movements of the 
heart and the great vessels within the 


pneumohydropericardium, the fluid is con- 
stantly thrown into waves and splashes seen 
during fluoroscopy. With a fast exposure, 
it 1s possible to record the fluid waves on 
the film. This was presumed to have hap- 
pened in Case 1 (Fig. 15). 

It is, therefore, important to appreciate 
the alter ed anatomy and dynamics of the 
cardiovascular structures under artificial 
circumstances. 


CONCLUSIONS AND SUMMARY 


When the heart is surrounded by a 
blanket of air, it has considerably more free- 
dom to кина" and to move. Therefore, 
both the radiologist and the ЭЕ Брег 
must understand the altered dvnamics and 
anatomy of the heart in order to avoid 
erroneous diagnosis and unnecessary sur- 
gery. 

Fluoroscopy of the heart under image 
intensification is useful both for diagnosis 
of pericardial effusion and for evaluation 
of the pericardium and the heart following 
DENEN pneumopericardium. 

3. Emphasis is placed on the 3 “do nots:" 
(1) do not call a fluid wave within the pneu- 
mohydropericardium a tumor; (2) do not 
call the anterior nodularity of the heart in 
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air implantation on the epicardium; and 
(3) do not call the nodular appearance of 
the left atrial appendage in pneumoperi- 
cardium a tumor. 


James T. T. Chen, M.D. 
Department of Radiology 

Duke University Medical Center 
Durham, North Carolina 27710 
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A METHOD FOR THE ESTIMATION OF PULMONARY 
VENOUS AND ARTERIAL PRESSURES FROM THE 
ROUTINE CHEST ROENTGENOGRAM* 


Ву A. FRANKLIN TURNER, M.D.,f FRANCIS Y. K. LAU, 


M.D.,ti and 


GEORGE JACOBSON, M.D.$ 


LOS ANGELES, CALIFORNIA 


HE need has long been recognized for a 

safe, simple, noninvasive, and reason- 
ab-y accurate method for evaluating the 
presence and degree of heart failure. If the 
sine qua non of left heart failure is elevation 
of the pulmonary venous pressure, then a 
recsonably accurate method of assessing 
pulmonary venous pressure would provide 
a means of determining the degree of left 
heart failure. 

We have developed a two-component 
concept which we feel allows a reasonably 
accurate assessment of the pulmonary ve- 
no.is pressure, as well as providing an esti- 
mate of the total pulmonary artery pressure 
from the interpretation of the routine chest 
roentgenogram. 

The changes in the pulmonary vascula- 
ture as seen on the routine chest roentgeno- 
grams in failure have been well described.** 
6,9,10,17,18,20,23,25,26,28,29,31 Manv investigators 
have made attempts to estimate the pul- 
monary vascular pressures. e 

Our concept evolved out of a trial-and- 
error evaluation of roentgenograms taken 
immediately before and after catheteriza- 
ticn, correlated with pulmonary angio- 
grams and the catheterization data on more 
than 1,000 patients. 


METHOD 


The right ventricle is the power generator 
for the pulmonary circuit. One can conceive 
of the pulmonary circulation as a two-com- 
ponent system. The first component is 
energy utilized in maintaining forward flow 
ac-oss the capillary bed to ensure oxygena- 
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tion of the blood. The second component is 
energv required to fill the left ventricle. The 
first component is the pre-capillary com- 
ponent, while the second component is the 
pulmonary venous pressure and is called 
the post-capillary component. Since the 
pulmonary vascular bed has virtually no 
resistance, and energv requirements are 
minimal for left ventricular filling, the pul- 
monary circuit is a low-pressure system. An 
increase in resistance across the pulmonary 
vascular bed and/or an increase in filling 
pressures of the left ventricle would in- 
crease the energy demands of the right ven- 
tricle. 

For the purpose of analysis, the two com- 
ponents are considered separately. The 
post-capillary component is derived trom the 
evaluation of the regional distribution of 
pulmonary blood flow, while the pre- 
capillary component is assessed by changes 
in the main pulmonary artery and its major 
branches. 


POST-CAPILLARY COMPONENT 


In the normal, full-inspiration, upright 
chest roentgenogram, flow is directed to the 
lower lung zones bv gravity? 75^? The re- 
markable sensitivitv of the human lung to 
gravity is illustrated by the changes in per- 
fusion related to bodv position. There is 
equal perfusion of the upper and lower 
zones in the supine position, and increased 
perfusion of the upper zones in the inverted 
position.??* Thus, the size and number of 
vessels per unit area in the lower lung zone 
is greater than the size and number of ves- 
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hic. 1. Chest roentgenogram with hilar area covered 
and areas À and B marked to represent compara- 
tive regions in upper and lower zones. Areas A and 
B are compared for the size and number of blood 
vessels to assess regional blood flow. Area B has 
more vessels than area A; therefore, blood fow to 
area B is assessed as greater than area A. 


sels visualized per unit area of lung in the 
upper zones in the upright position. In 
Figure 1, the hilar vessels are covered, since 
they may show enlargement in response to 
elevated pulmonary arterial pressure. Two 
areas, A and В, are compared visually. We 
see that the size and number of vessels are 
greater in area B than area A, redecting 
greater blood flow. The distribution criteria 
for the post-capillary component have been 
divided into 5 categories as follows: normal, 
I+, 2+, 3+, and 4+ redistribution 
changes. 

Normal pulmonary vessels show an 
orderly tapering and branching toward the 
periphery, where they become invisible in 
the subpleural regions of the lungs (Fig. 2, 
4-С). 

‘+ Redistribution is present when there 
is equal perfusion of the upper and lower 
lung zones. This increased perfusion in the 
upper zones is due to a shifting of blood 
from the lower zones. There is a true oli- 
gemia in the lower zones as a result of this 
shift (Fig. 3, 4-С). This uniform appear- 
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ance should not be confused with the in- 
creased total pulmonary blood flow, where 
there is also an increased perfusion of the 
upper zones. This upper zone increase is in 
addition to increase in perfusion in the 
lower zones and not a diversion of blood. 

2+ Redistribution is present when there 
Is greater perfusion in the upper than the 
lower lung zones. This represents an inver- 
sion of the normal pulmonary blood flow 
pattern (Fig. 4, 4-C). 

3+ Redistribution is present when 2+ 
redistribution is accompanied by interstitial 
edema. This occurs when the hydrostatic 
pressure in the venous system exceeds the 
oncotic pressure of the proteins, and, there- 
fore, fluid leaks through the capillaries. On 
the roentgenogram, interstitial edema may 
be present as perivascular haziness, hilar 
indistinction, septal lines, well-defined fine 
nodules, or a mosaic pattern at the bases’ 
(Fig. 5, 4-С). 

4+ Redistribution is represented by frank 
alveolar edema (Fig. 6). 


PRE-CAPILLARY COMPONENT 


The pre-capillary component is derived 
trom the sum of two factors. The first factor 
is the normal kinetic energy required to set 
a static column of blood into motion. The 
second factor is excessive kinetic energy re- 
quired to overcome any resistance in the 
pulmonary circuit. The excessive kinetic 
energy is assessed by changes in the main 
pulmonary artery and its major branches. 
The main pulmonary artery is graded as 
normal, 1+, 2+, or 3+ enlarged, and its 
major branches are assessed as normal, 
proximal dilatation, or distal attenuation. 
It has been noted that when there is marked 
distal attenuation, the pulmonarv arterial 
pressure is usually above 75 mm. Hg. This 
uneven response 1s explained by thin or 
negligible musculature in the main pul- 
monary artery and its major branches.?9.25.51 
An example of our grading system is found 
in Figure 7. 


ASSIGNMENT OF NUMERICAL VALUES 


Tables 1 (Fig. 8) and 11 were constructed 
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Fic. 2. Normal. (4) Chest roentgenogram, 
(B) pulmonary arterial angiogram, and 
(C) venous angiogram. The vessels branch 
and taper in an orderly fashion toward the 
periphery. The size and number of vessels 
to the lower zones exceed those to the 
upper zones. 


to give values to each factor used in assess- 
irg the post-capillary and pre-capillary 
components. These represent the units 
assigned each factor after many trial-and- 
error assessments. 

Bv addition of the pre-capillary and post- 
capillary components, one can estimate the 
total pulmonary artery pressure. For ex- 
ample, Figure 9 is a routine chest roent- 
genogram of a patient with known heart 
d sease. With a step-by-step analysis, one 
can arrive at an estimation of the pulmo- 
nary venous and arterial pressures. 
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Step 1 is the comparative assessment of 
the size and number of vessels in the upper 
and lower lungs. There are more vessels in 
the upper than the lower lungs, and there is 
no interstitial edema. This is 2+ redis- 
tribution. Pressure estimation can be ob- 
tained from Table 1. The mean left atrial 
pressure would be estimated between 1; 
and 25 mm. Hg. 

Step 2 represents analysis of the main 
pulmonary artery and its major branches. 
The main pulmonary artery is 3+ en- 
larged, and its major branches are dilated 
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l'1G. 3. 1+ Redistribution. (7) Chest roent- 
genogram, (B) pulmonary arterial angio- 
gram, and (C) venous angiogram. There 
is a slight increase in the vessels to the 
upper lung zones and a concomitant 
decrease in the vessels to the lower zones. 
The vascularity has a somewhat uniform 
appearance. 


Tase I] 


AME PRE-CAPILLARY ASSIGNED VALUES 
POST-CAPILLARY ASSIGNED VALUES* т=ш= 


= - Normal Kinetic Energy 15 mm. Hg 
Redistribution Pattern Mean Left Atrial Pressure Excessive Kinetic Energy Added for Enlarge- 
E | Е | س‎ ment of the Main Pulmonary Artery: 

Normal сто mm. Hg 1+ enlargement го mm. Hg 
1+ 10-15 mm. Hg 2+ enlargement 20 mm. Hg 
2+ ESE mih. He 3+ enlargement 30 mm. Hg 
3+ 26-36 mm. He Excessive Kinetic Energy Added for Changes 
tt $+ mm. Hg in the Major Pulmonary Artery Branches: 

| = | Е Proximal dilatation 5 mm. Hg 
* A graphic representation of this information may be found Distal attenuation 


in Figure 8. 


15 mm. Hg 
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1с. 4. 2+ Redistribution. (4) Chest roent- 
genogram, (B) pulmonary arterial angio- 
gram, and (C) venous angiogram. The ves- 
sels to the upper zones are greater 1n size 
and number than in the lower zones. There 
Is no evidence of interstitial edema. 


proximally and attenuated distally. From 
Table 11, we would assign 15 mm. Hg for 
normal kinetic energy. The normal kinetic 
energy 1s always considered the same for 
purposes of estimation. We would further 
assign an additional 30 mm. Hg for the 3 

enlargement of the main pulmonary artery, 
с тт. Hg for the proximal dilatation of the 
major branches, and 15 mm. Hg for the 
distal attenuation of the major branches. 
The pre-capillary component would, there- 
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fore, be 15 +30+5+15=65 mm. Hg. The 
total pulmonary artery pressure would 
then be the sum of the pre- and post-capil- 
lary components, or 15—25 mm. Hg + 65 
mm. Hg = 80— go mm. Hg. The pulmonary 
arterial pressure measured at catheteriza- 
tion was 100/45, with a mean pulmonary 
venous pressure of 20 mm. Hg. Although 
the distal attenuation of the major pulmo- 
nary branches would have told us that the 
pressure was over 7; mm. Hg, using the 





FIG. 5. 3+ Redistribution. (4) Chest roent- 
genogram, (5) pulmonary arterial angio- 
gram, and (C) venous angiogram. The 
vesseis to the upper zones are greater in 
size and number than the lower zones. 
There is hilar indistinction, lower zone 
vascular blurring, and a mosaic at the 
right costophrenic angle. No septal lines 
are noted. 


step-bv-step analvsis, we have come closer 
to the actual pressure and have also ob. 
tained the pulmonary venous pressure. 


DISCUSSION 


A normal pulmonary artery pressure of 


22/7 mm. Hg can be divided into a pre- 
capillary and a post-capillary component. 
The post-capillary component would be 7 
mm. Hg, since the pulmonary arterial 
diastolic pressure, mean left atrial pressure, 
and left ventricular end-diastolic pressures 
are virtually the same.'® The post-capillary 
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component represents the pulmonary ve- 
nous pressure. [t has been shown experimen- 
tally that as the pulmonary venous pres- 
sure rises, there is redistribution of blood 
flow within the lungs due to perivascular 
edema." Friedman and Braunwald? have 
shown by radioisotope studies that the 
magnitude of the shift of flow from the 
lower to the upper zones has a linear rela- 
tionship to the mean left atrial pressure. 
We have classified the magnitude of shift 
from lower to upper zones utilizing. the 
routine chest roentgenogram. A 1 + through 


Vor. 116, No. 1 Pulmonary Venous and Arterial Pressures 103 


4+ redistribution has been assigned nu- 
merical values which indicate the degree of 4+ 
pulmonary venous hypertension. 

The pre-capillary component is the total 





; 3+ 
pulmonary artery pressure minus the post- & 
capillary component. With a normal pres- = 
sure of 22/7 mm. Hg, that would be 15mm. : 2+ 

rm) ° s . E: 5 
Hg. This 15 mm. Hg is interpreted as repre- E 
ù 1+ 
& 
Se cw 
P> N 








10 20 30 40 
Mean Left Atrial Pressure (mmHg) 


Fic. 8. Graphic representation of Table 1 showing 
that the magnitude of shift has a linear relation- 
ship to the mean left atrial pressure. 


_ 7 


n 





hic. 6. 4+ Redistribution. Chest roentgenogram 
demonstrates interstitial and alveolar edema. Air 


bronchograms confirm the alveolar component. | 


The vascularity shows a shift. to the upper zones. 





ic. 9. Routine chest roentgenogram of a patient 
with known heart disease for estimation of pul- 
monary venous and arterial pressures. 






senting kinetic energy required to set a 
static column of blood into motion through 
a pulmonary vascular bed that has no re- 
sistance. When a resistance develops across 
| | the pulmonary circuit, a gradient appears 
Fic. 7. Chest roentgenogram with overlay to illus- between the pulmonary arterial diastolic 
trate the arbitrary grading of the main pulmonary КОЛДЕ | 
ДЕ E аде pressure and the pulmonary wedge pres- 
artery: I+ gray, 2+ black, and 3+ gray. Dilata- d " = 
tion of the right branch is shown in black and — 5UT€- An increase in the pre-capillary com- 
attenuation In gray. ponent 1s necessary to maintain the for- 


L 


ttenuation 
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ward flow of blood, thus the pre-capillary 
component must rise to whatever level is 
necessary to overcome anv resistance in the 
pulmonary vascular bed. 

Sources of error are related to factors that 
alter the pulmonary vascular resistance. 
Pulmonary disease may impose structural 
changes on the pulmonary vascular bed or 
expose it to stimuli which produce resis- 
tance to flow, and as a consequence, dis- 
tribution of flow within the lungs may be 
altered. When moderate interstitial disease 
Is present, vascular structures are not 
clearly identified, and may be invisible or 
extremely blurred, and an assessment of 
regional blood How may not be possible. 

Vascular tone and reactivity are present 
in both arteries and veins, апа constric- 
tion of either can markedly affect. the 
longitudinal distribution of vascular resis- 
tance of the lung.' Capillary blood How can 
be altered by alveolar pressure, provided 
the alveolar pressure exceeds the pulmo- 
nary venous pressure. As alveolar pressure 
increases sufficiently, blood flow through 
the capillaries virtually ceases.? Increased 
vascular resistance can develop by com- 
pression of the capillaries as a result of 
interstitial fluid in the pericapillary spaces. 
Fluid in the pericapillary spaces is one of 
the mechanisms responsible for the redis- 
tribution of the pulmonary blood flow 
which accompanies elevation of the pul- 
monary venous pressure.” 

Alveolar oxvgen tension and hvdrogen 
lon concentration appear to be interacting 
stimuli which are determinants of pulmo- 
nary arterial diastolic pressure, and also a 
major factor in the distribution of blood 
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flow within the lungs. The level of either 
augments or attenuates the other, with all 
available knowledge indicating that the site 
of action is at the level of the most muscu- 
lar pulmonary vessels, which have a diam- 
eter of 100-400 micra.'' Hypoxia and hv- 
percapnia are probably the major factors in 
the random redistribution of pulmonary 
blood flow in pulmonary emphysema.!? 
The duration of venous hypertension 
changes the amount of pressure required to 
cause alveolar edema. Chronic venous hv- 
pertension encourages the formation of 
fibrin, which inhibits the passage of fluid 
into the intra-alveolar space." [n chronic 
failure, high pulmonary venous pressures 
may be present without the presence of 
alveolar edema. 

Often overlooked are the length of dia- 
stolic filling period (heart rate) and the 
cardiac output (flow rate). To illustrate 
these dynamic effects, we have used the 
well-known Gorlin? formula for mitral valve 
area in Table ir. In our calculations, a mi- 
tral valve area of 1 cm.?, representing mod- 
erate mitral stenosis, was used for conve- 
nience. 

MFF | 
LA, = (Lo) — 1м, 
31 X MVA 


where L7, = mean left atrial pressure in 
mm. Hg; MVF=mitral valve flow in 
ml./sec.; MV’ 4=mitral valve area in cm.?; 
and L/,,-left ventricular mean diastolic 
pressure in mm. Hg. In line 2 of Table їп, 
one can see that doubling the heart rate 
with a fixed output requires a doubling of 
mean left atrial pressure, while line 3 of 
Table ти shows that a бо per cent increase 


TABLE III 


CALCULATION OF MITRAL VALVE AREA 





Mitral Valve Heart Diastolic 
Area Rate Time 
(ст.2) (beats,/min.) (sec., min.) 

1.0 бо 40 
I. 120 30 
1.0 60 40 





Mean Left 
Atrial Pressure 
(mm. Hg) 


Cardiac 
Output 
(ml. min.) 





$ , OOO I1 mm. Hg 
5,000 21 mm. Hg 
8 , OOO 


34 mm. Hg 


Vor. 116, No. 1 


in cardiac output at a fixed heart rate re- 
quires a three-fold increase in mean left 
atrial pressure. 

Changes in the heart rate and cardiac 
output associated with exercise or uncon- 
trolled arrhythmias can cause significant 
alterations in the pulmonary venous and 
pulmonary arterial pressures. This has been 
demonstrated in our laboratory with the 
taking of pre- and post-catheterization 
chest roentgenograms. Changes from 1+ 
redistribution to 3+ redistribution have 
been noted on the chest roentgenograms, 
and these have correlated well with eleva- 
tions of the end-diastolic pressure that have 
accompanied the use of contrast media. 

The roentgenogram of the chest may be 
used to detect early left heart failure, and 
allows one to follow cardiac patients and 
assess their response to therapy. Relating 
pressure estimates that approximate cathe- 
terization values with specific chamber en- 
largement adds a greater impact to the in- 
terpretation of the chest roentgenogram 
and cardiac study. 


SUMMARY 


A simplified method for estimating pul- 
monary venous and arterial pressures utiliz- 
ing a step-by-step approach to the assess- 
ment of post-capillary and pre-capillary 
components Is presented. 

The correlation with cardiac catheteriza- 
tion values is remarkably good. 

Pulmonary disease and increased total 
pulmonary blood flow are the major sources 
of inaccurate estimations. 


A. Franklin Turner, M.D. 
Department of Radiology 

Los Angeles County 

University of Southern California 
Medical Center 

1200 North State Street 

Los Angeles, California 90033 
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IHE AORTIC-PULMONARY MEDIASTINAL STRIPE* 


By THEODORE E. KEATS, M.D. 


CHARLOTTESVILLE, VIRGINIA 


OR A number of vears, I have been in- 
trigued by an infrequently seen shadow 
of increased density coursing across the 
main pulmonary artery and aortic knob in 
roentgenograms of 


chest normal indi- 





viduals. This shadow has apparentlv not 
been described in the radiologic literature 
and I have only recently been able to 
identify its nature. 

This report is concerned with a descrip- 





lic. 1. Demonstration of the 
aortic-pulmonary stripe in 
normal individuals: (4) 4 
vear old boy; (В) 6 year old 
boy; (C) 7 year old boy; (D) 
8 year old boy; (E) 68 year 
old man. 


* From the Department of Radiology, University of Virginia School of Medicine, Charlottesville, Virginia. 
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hic. 2. (4) Pneumomediastinum following chest trauma. The aortic-pulmonary pleural reflection is indicated 
by the upper arrow. (B) Following resolution of the pneumomediastinum, the aortic-pulmonary stripe is 


no longer seen. 


tion of this entity and its anatomic origin. 
The intent is not to add still another medi- 
astinal stripe to the literature, but rather 
to call attention to an anatomic variation 
which may be of concern if its nature is not 
appreciated. 


ROENTGEN FINDINGS 


The shadow of interest, which I have 
termed the aortic-pulmonary stripe, is evi- 
dent in the frontal view of the mediastinum 
as a triangular shadow with an oblique, 
lateral edge that extends across the outline 
of the aortic knob superiorly and the pul- 
monary artery inferiorly. Its size and prom- 
inence are somewhat variable and it may 
be seen in children, as well as adults (Fig. 1, 
A-E). 


It appeared to be a logical assumption 


that the aortic-pulmonary stripe repre- 
sented the reflection of the mediastinal 
pleura across the pulmonary artery and 
aortic arch, but I was unable to document 
this assumption until a recent experience 
with 2 patients with pneumomediastinum 
provided evidence to indicate that this as- 
sumption was correct. 

The first of these, a 72 vear old man, in- 
jured his chest in a fall. Chest roentgeno- 
grams showed no recent rib fracture but 
did indicate the presence of pneumomedi- 
astinum as evidenced by visualization of 
the mediastinal pleura along the left heart 
border and the demonstration of the reflec- 
tion of this pleura from the aortic arch to 
the pulmonary artery in a position identical 
with the aortic-pulmonary stripe (Fig. 24). 
Lateral projection confirmed the presence 
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of air in the mediastinum. No pneumo- 
thorax was evident. After resolution of the 
pneumomediastinum, the chest roentgeno- 
gram reverted to normal appearance and 
the aortic-pulmonarv stripe was no longer 
visible (Fig. 25). 

The second patient, a 22 vear old man 
with Hodgkin's disease, underwent medi- 
astinal aspiration by suprasternal puncture 
which was followed bv a large complicating 
pneumomediastinum. Chest roentgeno- 
grams taken at this time showed the exten- 
sive pneumomediastinum and demon- 
strated, in striking fashion, the reflection of 
the mediastinal pleura from the aortic and 
pulmonary arterv in a configuration and 
position which would coincide with the 
aortic-pulmonary stripe (Fig. 3). 

DISCUSSION 

The roentgenograms of the 2 patients 
with pneumomediastinum indicate that the 
mediastinal pleural reflection at the level of 
the aorta and pulmonary artery coincides 
In position and inclination with the aortic- 
pulmonary stripe seen in the chest roent- 
genograms of normal individuals. The 
thickness of the pleural shadow in the pa- 
tients with pneumomediastinum indicates 
that it represents both the parietal and 
visceral pleuras in this area. 

The aortic-pulmonary stripe is not com- 
monly seen, but its visualization in the 
chest roentgenograms of individuals with- 
out chest disease indicates that its prom- 
inence is due to anatomic variation. Its 
visualization in these circumstances is of no 
significance, other than it should not be 
misconstrued as evidence of mediastinal or 
cardiac abnormality. 


The Aortic-Pulmonary Mediastinal Stripe 
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Iatrogenic pneumomediastinum. The aortic- 
pulmonary pleural reflection is indicated by the 
arrows. 


l'1G. 3 


SUMMARY 


Theaortic-pulmonary stripeis the shadow 
of the mediastinal pleura reflected across 
the aortic arch and pulmonary artery. 

[t may be seen as a triangular density in 
normal individuals and should not be mis- 
taken as a manifestation of a pathologic 
process. 


Department of Radiology 
University of Virginia 

School of Medicine 
Charlottesville, Virginia 22901 
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ABNORMALITIES OF LEFT VENTRICULAR WALL 
MOTION AND ANEURYSM FORMATION* 


By RICHARD D. KITTREDGE, M.D.,t and AIRLIE CAMERON, M.D.} 


NEW YORK, NEW YORK 


OST cardiac aneurvsms are small and 
shallow and undiagnosable in life; 

the largest ones are easily diagnosed by 
roentgen rav, appearing as a bulge in the 
left border of the heart above the apex in 
the usual anterior posterior view and show- 
ing often an alarming, but apparently 
benign degree of expansile pulsation dur- 
ing systole.’ This description appeared in 
a prominent text book only 20 years ago. 
Although aneurvsm of the left ventricle 
has been long recognized as a clinical en- 
tity,’ until recently it has been diag- 
nosed pre mortem only in its most blatant 
form. With the advent of more precise 
diagnostic methods, specifically. selective 
left ventricular angiography, more subtle 
forms of motion disturbance of the left 
ventricle have been described. The sen- 
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lic. 1. Case 1. Frontal roentgenogram shows cardiac 
enlargement. No localized bulge or contour irregu- 
larities are present. A significant aneurysm would 
be difficult to suspect. 


sitivity of routine diagnostic tests, in par- 
ticular the posteroanterior and lateral 
chest roentgenograms, to diagnose these 
abnormalities has not been previously 
studied. 

This report is concerned with the degree 
of left ventricular wall motion abnormality, 
which can exist unsuspected, found by care- 
ful study of the routine chest roentgeno- 
grams, history, physical examination and 
electrocardiography. 

MATERIAL AND METHOD 

From a large experience with angio- 
graphic studies, primarily for coronary 
heart disease, at St. Luke’s Hospital Center 
trom 1969-1971, 11 illustrative cases have 
been selected. These cases seemed to repre- 
sent the most extensive regional left ven- 





lic. 2. Case т. Lateral roentgenogram shows 
cardiac enlargement. 


* From the Department of Radiology, and Division of Cardiology} of the Department of Medicine, St. Luke's Hospital Center, 


New York, New York. 


I IO 


Voi. 116, No. 1 








V1G. 3. Case 1. Selected frame from cine left ven- 
triculography, right anterior oblique (RAO) pro- 
jection in full systole. The distal half of the left 
ventricle does not contract; 1t is discrete and sac- 
like, projects laterally, and clearly pools contrast 
material. 


tricular dysfunction, vet had normal or 
near-normal routine studies. Our patients 
were studied with a selective left ventricu- 
lar injection using a retroaortic catheter. 
Cineangiography was recorded with a 35 
mm. camera at 64 frames per second. All 
patients were studied in the 30° right an- 
terior oblique (R.AO) projection. 

The medical modalities available for the 
diagnosis of ventricular aneurysm and the 
routine roentgenographic techniques avail- 
able on each patient were reviewed, raising 
the question whether suspicious or definite 
evidence for ventricular aneurysm was 
present. 

RESULTS 

The subjects’ clinical history, physical 
examination and electrocardiogram have 
been reviewed and are tabulated in Table 1. 

The subjects of the study were predom- 
inantly males (10 males, 1 female), and 
ranged in age from 36 to 63 years. The age 
range is lower than the average noted in 
other series,? and may be attributed to 
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Fic. 4. Case т. Selected frame from cine left ventricu- 
4 
lography, RAO projection in full diastole. The 
aneurysm borders are lost. 





AK 


Fic. 5. Case т. Composite drawing showing left ven- 
tricular aneurysm (stippled area) as seen during 
diastole and systole. Forty to 50 per cent of the 
left ventricle is involved. 


Case 


I M.R. 


X A.B. 


AI CIE. 


M= male: 
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CLINICAL DATA OI 


Sex 


M 


M 


M 


M 


M 


M 


M 


M 


M 


M 


Richard D. Kittredge and Airlie Cameron 


Angina 


No 


Yes 


Yes 


Yes 


M.I. 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


NO 


les 


Yes 


CHF; 


Yes 


Yes 


Yes 


No 


No 


No 


Yes 


Arrhythmia 


No 


No 


No 


No 


No 


No 


Yes 


No 


No 


No 


Yes 





Fic. 6. Case п. Frontal roentgenogram shows 
normal cardiac contour and size. 
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TABLE I 


ELEVEN CASES OF LEFT VENTRICULAR ANEURYSM 


Physical Examination Electrocardiogram 


! Anterolateral and diaphrag 
matic infarction patterns 


Cardiac enlargement, 
S3 and S4 

Diffuse apical impulse, Anteroseptal infarction 
ЭЗ pattern 


Anterolateral infarction 
pattern 


Cardiac enlargement 


Cardiac enlargement, Persistent ST elevation 


paradoxical split S2, S4 


S4 Anterosep tal infarction 
pattern 


Anteroseptal infarction 
pattern 


Normal 


Persistent ST elevation: 
anterior infarction 


Cardiac enlargement with 
paradoxical apical 
motion S3, S4 pattern 


Ne тта! 


Nonspecific T changes 


Inferior and anterolateral 
infarction patterns 


Cardiac enlargement, S3 


93 Persistent ST elevation 


Wide apical impulse with | Persistent ST elevation 
| | 


ectopic impulse 


F= female; M.I.= myocardial infarction; C.H.F.— convestive heart failure; S3— third heart sound; S4= fourth heart 
sound; S2= record heart sour 


patient selection, as the majority of these 
cases were studied as candidates for cor- 
onary bypass surgery. Seven of the 11 pa- 
tients had angina pectoris for 6 months to 
6 years prior to the detection of the 
aneurysm, while 10 of the 11 had had a 
myocardial infarction either by history (7 
patients) or by an asymptomatic electro- 
cardiographic finding (3 patients). None 
of the subjects had a history of systemic 
embolization. In only 2 were there ar- 
rhythmias (atrial fibrillation and ventricu- 
lar tachycardia), while 5 of the 11 had con- 
gestive heart failure. 

The physical examination was sugges- 
tive of an aneurysm in only 2 patients. One 
subject (Case vir) had paradoxical motion 
palpable at the apex, while another (Case 
x1) had an ectopic impulse medial to the 
wide apical impulse. In other patients, the 
hndings were consistent with suspected 
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l'1G. 9. Case ir. Selected frame from cine left coronary 
arteriography in RAO projection, showing occlu- 
sion of the left anterior descending artery. 
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FIG. то. Case п. Selected frame from cine left coro- 
nary arteriography in left anterior oblique (LAO) 
projection, showing occlusion of the left anterior 
descending artery. 


ic. 8. Case п. Selected frame from cine left ven- 
triculography, RAO projection in full systole. The 
diaphragmatic surface of the ventricle bulges 
downward in a clearly defined aneurysm as the 
more central portion of the left ventricle contracts; 
it is clearly sac-like and pools contrast material. 
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lic. 1 1. Case irr. Frontal roentgencgram shows some 





cardiac fullness. No left ventricular contour ab Me. 
normality can be seen. l'1G. 13. Case їп. Lateral roentgenogram is normal. 
coronary artery disease with third or 
fourth heart sounds both commonly heard. 
[n 2 patients cardiac examination was nor 
mal. 


The patients’ routine chest roentgeno- 
grams, cine examinations particularly in 
reference to the pulsatile and contractile 
activity of the left ventricle with and with- 
out contrast, and the selective coronary 
arteriograms were evaluated. The data 
were tabulated in Table и. 

Routine posteroanterior and lateral chest 


The electrocardiograms were reviewed 
and persistent ST elevation was noted 1n 4 
of 11 (36 per cent) patients. Included in 
these 4 were the 2 subjects in whom the 
phvsical examination was suggestive of 
left ventricular aneurvsm. 


SUUM 
> 46 





l'1G. 14. Case ти. Selected frame from cine left ven- 
triculography, RAO projection in full systole. The 
distal half of the left ventricle does not contract; 
it is discrete, irregular in contour and clearly pools 

l'1G. 12. Case ur. RAO roentgenogram fails to reveal contrast material. It projects laterally during 
any irregularity of the left ventricular contour. systole. 
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oblique projection 





TABLE II 


SUMMARY OF PERTINENT 








Left Ventricular Wall Aneurysm Formation 


FINDINGS 
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Case Chest Roentgenogram Left Ventricular Activity Coronary Arteriography Ve Left PM 
| | Ventriculography 
I Fig. 1-5 Slight apical lift with decreased | Total occlusion of left anterior de- Fig. 3-5 
M.R. | Slight cardiac enlargement; | contractility; systolic contrac- | scending; total occlusion of left cir- 
| slight left ventricular bulge | tion at base of heart and dia- | cumflex marginal; şo per cent occlu- 
| | phragmatic surface only sion of right coronary 
II Fig. 6-10 | Paradoxical expansion of apical | Total occlusion of left antericr de- | Fig. 8 
Р.А. Normal heart size diaphragmatic surface down- scending; normal left circumflex; 
ward during systole; no lateral | small nermal right coronary (Fig. 
contractility; left ventricle quiet | 9-70) 
111 Fig. 11-16 Decreased contractility; area of | Ccronaries not studied | Fig. 74-16 
C. B. Heart at upper limits of aneurysm showed no activity | 
| nzrmal 
IV F.g. 17-20 Decreased contraction; apical | Normal left circumflex; subtotal oc- Fig. 19-20 
JT. | Large teart aneurysm area showed no con- | clusion proximally of left antericr 
tractility or paradoxical motion | descending; total occlusion of mid- 
| pertion of left anterior descending; | 
subtotal occlusion of proximal right 
coronary; total at mid-portion | 
V Fig. 21-23 | No paradoxical activity seen be- | Subtotal occlusion of left anterior de- | Fig. 23 
M.S Nermal heart size | fore contrast medium injection; | scending; 50 per cent occlusion of 
slight apical paradoxicalactivity | right coronary 
with contrast medium injection | 
VI Fig. 24-25 Decreased contraction; no para- | Total occlusion of left anterior de- | Fig. 25 
P.L Slight cardiac enlargement | doxical activity seen scending; 50 per cent occlusive change | 
| | in left circumflex and right coronary | 
VII Fig. 26-39 | Decreased contractility except | Coronaries not studied Fig. 28-50 
A.H. | Large heart | at base 
VIII Fig. 31-35 | Decreased contractility at apex; | Subtotal occlusion of left anterior de- Fig. 339-35 
M.D Heart at upper limits of base contracts slightly | scending; minimal irregularity of 
ncrmal | right coronary; subtotal occlusion of | 
the left circumflex | 
IX Fig. 36-38 | Decreased contractility; base | Total occlusion right coronary; sub- Fig. 38 
E.S. Larse heart | contracts slightly total occlusion of left anterior de- 
| scending; $o per cent occlusion of left 
| circumflex 
p - f és] — — Р : = 
X Fig. 39-41 Decreased contractility; base | Subtotal occlusion of left anterior de- Fig. 41 
A.B. Ncrmal keart size contracts slightly better scending; normal right coronary; 
| normal left circumflex 
XI Fig. 42-48 Paradoxical activity at site of | Subtotal occlusion of right coronary; Fig. 46-48 
C.T. | Normal heart size; slight | aneurysm total occlusicn of left antericr de- | 
left ventricular lateral wall | scending; 50 per cent occlusion of | 
bulge in right anterior posterior atrioventricular branch of | 
i 0 left circumflex 
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roentgenograms revealed 3 patients with 
definite cardiac enlargement (Cases IV, 
vit, IX), 4 with minimal cardiac enlarge- 
ment (Cases 1, 1, vi, VIII), and 4 with a 
perfectly normal contour (Cases 11, v, x, 
x1). Pulsation during cineroentgenography 
without contrast material in the left ven- 
tricle showed 2 conclusive aneurysms with 
paradoxical motion and g inconclusive cine- 


fluoroscopy examinations with decreased 
contractilitv. All patients during retro- 
grade left ventricular catheterization with 
contrast material injection showed 
aneurysm formation. 

Selective coronary arteriograms were ab- 
normal in g patients studied with 5 cases 
of triple vessel, 2 cases of double vessel 
and 2 cases of single vessel disease. Two 
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о МТУ, |16. 17. Case ту. Frontal roentgenogram shows car- 
Nu CN diac enlargement. No localized bulge or contour 


irregularities are present. A significant aneurysm 
l'1G. 15. Case iir. Selected frame from cine left ven- would be difficult to suspect. | 
triculography, RAO projection in full diastole. The 
aneurysm borders are lost as the contour smooths 
out. 


patients did not have selective coronary 
arteriography. The left ventricular angio- 
grams and their descriptions are present in 
the Figures. 





liG. 16. Case rir. Composite drawing showing left 
ventricular aneurysm (stippled area) as seen dur- 
ing diastole and systole. Over 50 per cent of the lic, 18. Case iv. Lateral roentgenogram shows 
left ventricle is involved. cardiac enlargement. 
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lic. 21. Case v. Frontal roentgenogram shows 
normal cardiac contour and size 





; " ‘ А . А : DISCUSSION 
Vic. 19. Case ту. Selected frame from cine left ven- | | { 
triculography, RAO projection in full systole. Obstructive disease of the coronary ar- 
There is marked loss of left ventricular contractil- teries may lead to a widelv variable degree 
ity throughout; however, at the apex there isa of disruption of contractility of the lett 
small apical aneurysm, clearly defined by its sac- . DET 
SÉ" : Pe kes ventricular myocardium. 
like contour and movement downward and later- nih 27 Н | 
[Ihe classic history of ventricular 


allv. 
aneurvsm with recurrent bouts of conges- 





Fic. 20. Case ту. Selected frame from cine left ven- 
triculography, LAO projection in full systole. The 
apical aneurysm and the general loss of contractil- 
ity of the entire ventricle are seen again. їс. 22. Case v. Lateral roentgenogram is normal. 
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тс. 23. Case v. Selected frame from cine left ven. 16. 25. Case vr. Selected frame from cine left ven- 
triculograph Ys RAO projection in full systole. The triculography, RAO Dd ji full systole. 
here is a definite apical aneurysm bulging later- 
ally and downward; it has clearly identifiable 
borders and pools contrast material. 


diaphragmatic surface of the ventricle bulges 
downward in a clearly defined aneurysm as the 
more central portion of the left ventricle con. 
tracts; 1t 1s clearly sac-like and pools contrast ma 
terial. . «ғу 

pulses, and persistently elevated ST seg- 


ments was not found in the majority of pa- 
tients who subsequently proved to have 
large, discrete areas of left ventricular wall 
motor disturbance and aneurysm forma- 
tion when examined with left ventricular 
angiography. 


We have defined left ventricular aneu- 


tive heart failure, lite threatening ar- 
rhythmias, systemic embolization, aber- 
rantly placed or paradoxical apical im- 





bs; 





l'1G. 26. Case уп. Frontal roentgenogram shows car- 


16. 24. Case ут. l'rontal roentgenogram shows some diac enlargement. No localized bulge or contour 
cardiac fullness. No left ventricular contour ab. irregularities are present. A significant aneurysm 


normality can be seen. would be difficult to suspect. 
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liG. 27. Case уп. Lateral roentgenogram shows 
cardiac enlargement. 

rvsm as a permanent abnormal blood- 

filled dilatation of the lett ventricle result- 

ing from disease of the wall. This follows 

directly from the Greek “aneurysma” to 





Fic. 28. Case уп. Selected frame from cine left ven- 
triculography, RAO projection in full systole. 
There is marked loss of left ventricular contractil- 
ity throughout; however, at the apex, there is a 


small apical aneurysm, clearly defined by its sac- 
like contour and movement downward and later- 


ally. 


Left Ventricular Wall Aneurysm Formation 
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liG. 29. Case уп. Selected frame from cine left ven- 
triculography, RAO projection in full diastole. The 
aneurysm borders are lost. It should be noted that 
despite almost a completely akinetic ventricle as 
seen by comparing l'igure 28 (systole) and this 
ventriculogram (diastole), the aneurysm is identifi- 
able by its special characteristics. 


dilate. As was demonstrated in all the sub- 
jects, the aneurvsm does not contribute 
muscular contractions during systole; 
therefore, does not emptv and was clearlv 
seen pooling contrast material during cine 
contrast studies. It may or may not have 
demonstrated paradoxical activity, but was 
clearly discrete and sac-like in configura- 





AK 


tc. 30. Case уп. Composite drawing showing left 
ventricular apical aneurysm (stippled area), as 
seen in diastole and systole. Despite a complete 
akinetic ventricle, the aneurysm can be identified. 
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hic. 31. Case vit. Frontal roentgenogram shows 
cardiac enlargement. 


tion and was easily distinguished from an 
akinetic segment of heart wall by its char- 
acteristic shape, the pooling and stagnating 
of blood and the complete loss of normal 





l'1G. 32. Case уш. Lateral roentgenogram shows 
cardiac enlargement. 


16. 33. Case vit. Selected frame from cine left ven- 
triculography, RAO projection in full systole. The 
distal half of the left ventricle does not contract; 
it is discrete and sac-like, projects laterally and 
clearly pools contrast material. 


heart muscle activity. All aneurysms se- 
lected had clearly identifiable borders. 
Location varied; 7.e., free wall, diaphrag- 
matic surface and posterior wall were all 
represented in the series. In the right an- 
terior oblique projection, the amount of 
wall involvement by aneurysm ranged 
trom a small apical or diaphragmatic an- 
eurysm of less than 25 per cent of the left 
ventricular silhouette to massive involve- 
ment of 70 per cent, converting the whole 
distal two-thirds of the left ventricle into a 
well defined discrete akinetic aneurvsmal 
area with readilv identifiable borders. 
Routine studies, such as chest roentgeno- 
grams, have in our studies indicated a very 
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16. 34. Case уш. Selected frame from cine left ven- 
triculography, RAO projection in full diastole. The 
aneurysm borders are lost. 
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ic. 35. Case уш. Composite drawing showing left 
ventricular aneurysm (stippled area) as seen dur- 
ing diastole and systole. Forty to 50 per cent of the 
left ventricle 15 involved. 


low sensitivity for even gross wall motion 
abnormalities. As much as 50—70 per cent 
of the left ventricular silhouette assessed 
in the right anterior oblique projection can 
be motionless or expand paradoxically 
with little or nothing on'the chest roent- 
genogram to suggest the diagnosis of any 
wall motion defect of any kind. 

We have noted that irregularity of the 





liG. 36. Case Ix. Frontal roentgenogram shows 
cardiac enlargement. 


Left Ventricular Wall . 


Aneurysm Formation 


Case 1x. Lateral roentgenogram shows 
cardiac enlargement. 


їо; 37. 


cardiac contour is often absent. Calcifica- 
tion of the myocardium appears to be very 
uncommon, if not rare. It was not present 
in any of the cases in this study. 

An enlarged heart is often seen with left 
ventricular aneurysm but is so common 
without it that it has no diagnostic sig- 





FIG. 38. Case Ix. Selected frame from cine left ven- 
triculography, RAO projection in full systole. The 
distal 70 per cent of the left ventricle does not con- 
tract; it is discrete and sac-like, projects laterally 
and clearly pools contrast material. 


1 و‎ 
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l'1G. 39. Case x. Frontal roentgenogram shows 
normal cardiac contour and size. 


nificance by itself. Massive aneurysm has 
been clearly seen in our cases with a normal 
cardiac contour and size (Cases 11, v, x, 
XI). 

Finally, fluoroscopy made more accurate 
by image intensification and cineroent- 
genography has been offered as a strong 
diagnostic method.’ However, the intense 
frustration of trying to identify paradoxical 
motion of the cardiac contour by fluoroscopy 





16. 40. Case x. Lateral roentgenogram is normal. 
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16. 41. Case x. Selected frame from cine left ven- 
triculography, RAO projection in full systole. The 
distal half of the left ventricle does not contract: 
It is discrete and sac-like, projects laterally and 
clearly pools contrast material. A large distal aneu- 
rysm is easily identified. 


in а heart with decreased contractions, 
some enlargement, and some degree of 
failure, must be common to us all. 

We conclude that retrograde catheteriza- 
tion of the left ventricle followed by injec- 
tion of contrast material documented by 
cineangiography in the right anterior 
oblique projection is the only definite way 
to establish abnormalities of left ventricle 





iG. 42. Case xr. Frontal roentgenogram shows 


normal cardiac contour and size. 


I2 
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Fic. 43. Case xi. RAO roentgenogram shows left 
ventricular contour irregularity which suggests à ET 
aneurysm. E _ | EE 





Fic. 45. Case xt. Lateral roentgenogram is normal. 
wall activitv and the presence of aneurvsm 


formation. s Lx А А 
malities of left ventricular wall motion and 


SUMMARY aneurysm formation are identifiable by con- 
ventional roentgenographic and cardiologic 
techniques is still widely held. 


Despite recent advances in radiology and 
cardiology, the classic concept that abnor- 





FIG. 46. Case xı. Selected frame from cine left ven- 
triculography, RAO projection in full systole 
shows a large aneurysm involving two-thirds of the 
left ventricular chamber. Despite the contour ab 
normality in Figure 43, (RAO chest roentgeno- 

FIG. 44. Case xr. LAO roentgenogram is normal. gram), the degree of involvement 15 striking. 


: 





FIG. 47. Case xı. Selected frame from cine left ven- 
trıculography, RAO projection ın full diastole. 


Eleven cases are reported indicating that 
this is not true.* 

Our experience clearly shows that, al- 
though the diagnosis of ventricular aneu- 
rysm is suspected, the only definite diagnos- 





тс. 48. Case хі. Composite drawing showing left 
ventricular aneurysm (stippled area) as seen dur 
ing diastole and systole. Two-thirds of the left 
ventricle is involved. 
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tic procedure is left ventricular catheteriza- 
tion followed by contrast material injection 
and documentation of the ventricular 
chamber in the right anterior oblique posi- 
tion with cineroentgenographv. 


Richard D. Kittredge, M.D. 
Department of Radiology 

St. Luke's Hospital Center 
Amsterdam Avenne at 114 Street 


New York, New York 10025 


The authors are indebted to Dr. Harvey 
Kemp, Director of Cardiology and Dr. 
Nathaniel Finby, Director of Radiology for 
their helpful contributions and evaluation 
during the preparation of this paper. 


* Four additional cases with small normal heart size on chest 
roentgenography have shown large aneurysms during catheteriza- 
tion. 
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THE ANGIOGRAPHIC FEATURES OF DOUBLE 
AORTIC ARCH* 


By W. Н. SHUFORD, M.D., R. G. SYBERS, M.D., PH.D., and Н. S. WEENS, M.D. 


ATLANTA, GEORGIA 


OST vascular malformations in the 

superior mediastinum are of little or 
no clinical significance. A limited number of 
these malformations are, however, of con- 
siderable importance when they form a 
tight vascular ring compressing the trachea 
and esophagus." ^* Among the malforma- 
tions necessitating surgical treatment of 
esophageal and tracheal compression, the 
double aortic arch is bv far the most com- 
топ. 

Although in older patients а double 
aortic arch may be suspected on chest 
roentgenograms, characteristic defects in 
the esophagogram are necessary for diag- 
nosis. It has been stressed in the literature 
that the most precise diagnosis 1s afforded 
by angiography.*? This is certainly true 
when both arches are patent and function- 
ing. However, in an appreciable number of 
double aortic arch malformations, one arch 
is atretic,'31.18.14 and surprisingly little 
information is available regarding the angi- 
ographic features of this variation." We 
have been impressed that under these cir- 
cumstances considerable difficulty may be 
encountered in distinguishing double aortic 
arch with left arch atresia from some of the 
right aortic arch anomalies. 

It is the purpose of this paper to analyze 
some of these diagnostic problems and 
to describe the angiographic features of 
double aortic arch when both arches are 
patent and when a portion of the left arch 
is atretic. 


EMBRYOLOGIC CONSIDERATIONS 


For understanding the development of 
double aortic arch anomalies, we have em- 
ployed Edwards’ hypothetical double aortic 


arch system as the basic pattern from 
which malformations of the aortic arch are 
derived.2"" This arch system consists of a 
functioning double aortic arch with a duc- 
tus arteriosus on each side (Fig. 1). The 
right common carotid and right subclavian 
arteries arise from the right arch, and the 
left common carotid and left subclavian 
arteries originate from the left arch. The 
descending aorta is in the midline. 

This primitive double aortic arch system 
may remain intact or undergo one of sev- 
eral alterations.’ Both arches may per- 
sist, and if all segments remain patent, then 
a functioning double aortic arch is the 
result? or there may be regression of a seg- 
ment in 1 arch. If the regression 1s com- 
plete, interruption of 1 arch occurs. Such 
is the case in the normal development when 
the right arch interrupts between the right 
subclavian artery and descending aorta." 
Consequently, the left arch alone persists 
and provides continuity between the as- 
cending and descending aorta." If, how- 
ever, regression is only partial, then a seg- 
ment of 1 arch becomes atretic.” 

In this communication, the term double 
aortic arch with partial atresia of 1 arch 
refers to a double aortic arch in which both 
arches are in continuity, but a segment of 
1 arch is atretic and persists as a fibrous 
cord without a lumen. It is the description 
of the angiographic features of this anom- 
aly and its differential diagnosis which will 
be presented. 


CLASSIFICATION OF DOUBLE AORTIC ARCH 


Double aortic arch may be classified into 
types depending upon the patency of the 
2 arches." In Type 1, both arches are 
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Fic. 1. Diagram of Edwards’ hypothetical double 
aortic arch system showing bilateral aortic arches 
and bilateral ductus arteriosus. R.S.A.-— nght 
subclavian artery; R.C.C.A. — right common caro- 
tid artery; L.S.A. = left subclavian artery; L.C.C.A. 
= left common carotid artery; R.P.A.= right pul- 
monary artery; L.P.A.=left pulmonary artery. 


patent and functioning.” In Type 2, 1 arch 
is patent but the other arch is atretic, the 
result of an embryologic regression. Hypo- 
thetically, atresia may involve either the 
right or left arch; however, there are no 
reported cases involving the right arch.” 
When atresia of the left arch occurs, it is 
usually situated in the distal portion. 5:194 
Theoretically, the atretic zone may be in 1 
of 4 locations in the left arch, and we have 
classified double arch with left arch atresia 
into 4 subtypes, depending upon the loca- 
tion of the atretic segment. These sites of 
atresia are illustrated in Figure 2. 

In Subtype 1, the atretic zone lies in the 
distal left arch between the left ductus 
arteriosus and the descending aorta. 

In Subtype 2, the atretic zone is between 
the left subclavian artery and the left 
ductus arteriosus. 

Subtype 3 includes those cases 1n which 
the atretic segment lies between the left 
common carotid and left subclavian ar- 
teries. 

Those instances in which the atresia 


W. H. Shuford, R. G. Sybers and H. S. Weens 


SEPTEMBER, 1972 


involves the anterior portion of the left 
arch proximal to the left common carotid 
artery make up Subtype 4. 


REPORT OF CASES 
DOUBLE AORTIC ARCH WITH BOTH ARCHES PATENT 


Case 1. Functioning double aortic arch. K.H., 
GMH C-338159. This 5 month old female was 
admitted with the history of difficulty swallow- 
ing and noisy respirations with stridor since 
birth. A routine chest roentgenogram was 
normal. A barium swallow examination re- 
vealed a large posterior and bilateral compres- 
sion defect on the proximal esophagus (Fig. 3, 
4 and B). Angiocardiographic studies (Fig. 4, 
A and B) showed a double aortic arch with 
both arches well formed and functioning. The 
right arch gave rise to the right common carotid 
and right subclavian arteries, and the left com- 
mon carotid and left subclavian arteries orig- 
inated from the left arch. The descending aorta 
was on the left side. 

Át surgery, a functioning double aortic arch 





Гіс. 2. Classification of double aortic arch and 
atresia of the left arch. The 4 subtypes are illus- 
trated. In Subtype 1, the atretic segment is be- 
tween the left ductus arteriosus and the descend- 
ing aorta. In Subtype 2, the atresia 1s between 
the left subclavian artery and the left ductus 
arteriosus. In Subtype 3, the atretic segment lies 
between the left common carotid and left sub- 
clavian arteries. In Subtype 4, the atretic zone is 
proximal to the origin of the left common carotid 
artery. 
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Angiographic Features of Double Aortic Arch 





1G. 3. Case т. Functioning double aortic arch. (4) Bilateral indentations on the barium-filled esophagus at 
the level of the aortic arches. (5) Lateral esophagogram reveals posterior compression of the esophagus 
(arrow). 


was identified. Transsection and ligation of the 
right arch just distal to the right subclavian 
artery was performed. 


Case II. Functioning double aortic arch. D.W., 
2 7 month old male infant, admitted 
with a history of stridor and respiratory dif- 
heulty since birth. Chest roentgenograms dis- 
closed clear lung fields and the heart and great 
vessels appeared to be normal. The esophago- 
gram showed notch-like detects on both sides 
cf the esophagus at the level of the aortic arch. 
There was an oblique indentation on the pos- 
terior portion of the esophagus coursing upward 
f-om left to right. 

Angiocardiography demonstrated a normal 
ascending aorta which bifurcated into 2 arches 
of approximately equal size, each giving rise to 
its respective brachiocephalic vessels. The 2 
arches joined posteriorly to form a left-sided 
upper descending aorta. 


Was 


Case III. Functioning double aortic arch. 
M.T., a 37 year old female with a history of 
difficulty of swallowing for years. She had un- 
dergone a thyroidectomy for goiter 2 years prior 
to admission. she had 
laryngeal nerve paralysis and extensive scar 
formation. Her swallowing difficulties persisted, 


Following surgery 


and on admission plain chest roentgenograms 
were normal. A barium esophagogram revealed 
a small pharyngeal pouch, and some motor 
disturbances in swallowing. Slight compression 
of the esophagus bilaterally and posteriorly at 
the level of the aortic arch was noted and a 
vascular ring was suspected. Catheter aortog- 
raphy demonstrated a functioning double aortic 
arch with the right brachiocephalic arteries 
arising from the right arch and the left brachio- 
cephalic arteries originating from the left arch. 
The descending aorta was on the left side. 
Bronchoscopy was pertormed and showed no 
compression of the trachea. Because of the 
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minimal esophageal compression demonstrated 
on the esophagogram, surgery was not per- 
formed. 


DOUBLE AORTIC ARCH WITH PARTIAL 


OF THE LEFT ARCH 


ATRESIA 


Case iv. Double arch with left arch atresia and 
the atretic segment distal to the left ductus (Sub- 
type 1). we GMH C-348891. A 9 week old 
male infant was found to have a heart murmur 
at birth. Cardiac catheterization showed the 
presence of a ventricular septal defect and mild 
pulmonary valvular stenosis. At 7 weeks of age 
he suddenly developed wheezing, cough, and 
stridor, which were relieved by extending the 
head and neck. A plain chest roentgenogram was 
unremarkable. Barium showed 
striction of the esophagus at the level of the 
aortic arch (Fig. 5, Æ and B). A levoangio- 
cardiogram (Fig. 6, ,7-C) revealed the presence 
of a right-sided aortic arch and an aortic 
diverticulum of the descending aorta. The first 
branch of the right arch was interpreted to be 
the left innominate artery followed by the right 
common carotid and right subclavian arteries. 
From the roentgenographic findings the 1m- 
pression was right aortic arch with mirror- 


studies con- 
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FIG: 4. Case r. 


l'unctioning. double aortic 
(4) Frontal levoangiocardiogram 
shows the ascending aorta dividing into 2 
arches with the descending aorta on the 
left side. (В) Diagram of angiogram. Each 
arch gives rise to its common carotid and 
subclavian arteries, respectively. 


arch. 


image branching and a left ligamentum arterio- 
sum connecting to the diverticulum of the de- 
scending aorta thus forming a vascular ring. 
Thoracotomy revealed the presence of a 
double aortic arch, with the anterior arch the 
smaller of the 2 arches. The distal left arch was 
atretic beyond the left ligamentum arteriosum. 
The proximal portion of the left arch was patent 
and gave rise to the left common carotid and 
left subclavian The ligamentum 
arteriosum extended from the left pulmonary 
artery to the left subclavian artery. The distal 


arteries. 


left arch joined the descending aorta at the site 
of a diverticulum-like structure. 


Case v. Double arch with left arch atresia and 
the atretic segment distal to the left ductus (Sub- 
type 1). D.J., GMH C-335854. An 8 day old 
infant was admitted because of persistent re- 
spiratory distress and stridor. A chest roentgeno- 
gram was within normal limits. Barium studies 
of the esophagus showed posterior indentation 
on the lateral view, and in the frontal projec- 
tion there was bilateral notching at the level 
of the aortic arch. A levoangiocardiogram re- 
vealed a right-sided aortic arch and a right 
descending aorta. The left common carotid and 
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Angiographic Features of Double Aortic Arch 
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left subclavian arteries appeared to have a 
common origin from the aorta. The right com- 
mon carotid and right subclavian arteries orig- 
inated as separate branches from the right arch. 
A diverticulum-like structure was present on 
the left lateral aspect of the distal right arch 
and was particularly prominent on the right 
anrerior oblique retrograde aortogram. From 
the roentgenographic findings the impression 
was right aortic arch with mirror-image branch- 
ing and a left ligamentum arteriosum connect- 
ing to the diverticulum of the descending aorta, 
thus forming a vascular ring. 

Thoracotomy revealed a double aortic arch 
wit the ascending aorta in normal position. 
The anterior arch was the smaller of the 2 
arches and was the first branch of the ascending 
aor-a. It crossed the midline giving rise to the 
left common carotid and left subclavian ar- 
teries. The left arch distal to the left ductus 
arteriosus was a cord-like structure and was 
attached to the diverticulum of the descending 
aorta. The right common carotid and right 


$. Case Iv. Double arch with left arch atresia (Subtype 1). (4) There is narrowing of the esophagus 
from both the right and left sides due to pressure from the 2 arches. (B) A large retroesophageal defect is 
visible on the lateral esophagogram. 


subclavian arteries originated from the pos- 
terior right arch. 


CASE vi. Double arch with left arch atresia and 
the atretic segment proximal to the left ductus 
(Subtype 2). T.W., GMH C-113885. This 5 
month old female had developed pneumonia 
and respiratory distress at age 3 months. Fol- 
low-up clinical visits disclosed persistent wheeze 
and noisy respirations. Two days prior to ad- 
mission the infant developed fever and respira- 
tory distress. A frontal chest roentgenogram 
revealed clear lung fields. The heart was of nor- 
mal size. A right aortic arch was present with a 
right-sided descending aorta. The frontal esoph- 
agogram showed the right arch to compress the 
right lateral wall of the esophagus with a 
notch-like defect in the left wall. In the lateral 
roentgenogram, a large retroesophageal im- 
pression was visible. A frontal levoangiocardio- 
gram showed the ascending aorta coursing up- 
ward to the right of the trachea and descending 
on the right side. The right common carotid 
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Fic. 6. Case iv. Double aortic arch with lef arch atresia. | Zand B 


arch and right-sided descending aorta. Left common carotid and left subclavian arteries appear to arise 
is à common trunk zon the right arch 
right arch (arrow). 


CVOangloc irdiograms show right aortic 


appe: arise 
An aortic diverticulum projects from the left side of the distal 
| Drawing of vasc ilar ring found at operation. The patent proximal portion of the 
left arch gives rise to gie left common carotid and left subcla 
and connects the left subclavian artery to an aortic ке айа 


ап 
between the left subclavian artery and -he 


arterles. 


The distal left oie is atretic 
The 


left ductus : 
pulmonary artery. 


irteriosus extends 
and right subclavian arteries arose rom the 
right arch. There was an overlap of the left 
common carotid and left subclavian arteries 


A large outpouching was visible along the left 
lateral a 
and their site of origin could not be determined 


spect of the distal right arch. From the 
асрдан раганы: hndings the impression was 
right aortiz | 


irch with mirror-image branching 
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and a left ligamentum arteriosum connecting 
to the diverticulum of the descending aorta, 
thus forming a vascular ring. 

Surgical exploration revealed the presence of 
a double aortic arch and a diverticulum on the 
distal portion of the right arch from which a 
left ligamentum arteriosum extended around 
*he left side of the trachea and esophagus and 
inserted into the pulmonary artery. The an- 
terior segment of the double arch was the 
smaller of the 2 arches and was the first branch 
of the ascending aorta giving rise to the left 
common carotid and left subclavian arteries. 
From the left subclavian artery, an obliterated 
vascular channel coursed to the left of the 
trachea and esophagus and connected the left 
subclavian artery to the aortic diverticulum at 
the point of attachment of the left ligamentum 
arteriosum. The right common carotid and 
right subclavian arteries originated as separate 
branches from the posterior large right arch. 


Case vit. Double arch with left arch atresia 
and the atretic segment proximal to the left ductus 
(Subtype 2). AH., GMH C-115545. This 3 
month old infant had a history of respiratory 
stridor, and difficulty with feeding since birth. 
A chest roentgenogram was negative except 
for the mediastinal configuration of a right 
aortic arch. A barium swallow examination re- 
vealed esophageal compression typical of a 
vascular ring. A levoangiocardiogram showed a 
large aorta which arched to the right of the 
trachea with a midline descending aorta. The 
right common carotid artery, right subclavian 
artery, left common carotid and left subclavian 
arteries all appeared to originate from the right 
arch. A prominent diverticulum-like structure 
protruded from the left upper descending aorta 
jus: above the level of the pulmonary artery. 
Frcm the roentgenographic findings the im- 
pression was right aortic arch with mirror- 
image branching and a left ligamentum arterio- 
sum connecting to the diverticulum of the de- 
scending aorta, thus forming a vascular ring. 

Thoracotomy revealed a vascular ring formed 
by a large posterior right arch and a rudimen- 
tary anterior left arch. The left common carotid 
and left subclavian arteries arose from the 
patent proximal portion of the left arch. The 
distal portion of the left arch consisted of a 
stenosed vessel which connected the left sub- 
clavian artery to a diverticulum-like pouch on 
the descending aorta. The left ligamentum 
arteriosum ran from this aortic diverticulum 
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to the pulmonary artery. The larger posterior 
right arch gave off the right common carotid 
and right subclavian arteries. 


Case уш. Double arch with left arch atresia 
and the atretic segment proximal to the left 
ductus (Subtype 2). P.B., GMH W-325596. A 5 
month old female developed difficulty in 
breathing at 4 days of age. There were repeated 
respiratory infections with stridor. А chest 
roentgenogram showed the presence of a right 
aortic arch with the descending aorta on the 
right side. The esophagogram revealed constric- 
tion of the right and left sides of the esophagus, 
as well as a posterior indentation on the lateral 
projection. A right retrograde brachial aorto- 
gram disclosed a right aortic arch and a prom- 
inent diverticulum-like structure arising from 
the left lateral aspect of the distal arch. The 
left common carotid and left subclavian ar- 
teries appeared to arise as a common trunk as 
the first branch from the right arch, followed by 
the right common carotid and right subclavian 
arteries. From the roentgenographic findings 
the impression was right aortic arch with mir- 
rorimage branching and a left ligamentum 
arteriosum connecting to the diverticulum of 
the descending aorta. 

Left thoracotomy showed the presence of a 
normal ascending aorta which divided into 2 
arches. The posterior arch was the larger. The 
anterior arch supplied the left common carotid 
and left subclavian arteries and was atretic 
distal to the origin of the left subclavian artery. 
A left ligamentum arteriosum extended be- 
tween the left pulmonary artery and the di- 
verticulum of the descending aorta. The 
obliterated distal left arch connected the left 
subclavian artery to the descending aorta at 
the site of the attachment of the left ligamen- 
tum arteriosum. 


ROENTGENOLOGIC FEATURES 


DOUBLE AORTIC ARCH WITH BOTH ARCHES 
PATENT (TYPE 1) 


In 3 of our 8 patients both arches were 
patent and functioning. The diagnosis in 
these cases with functioning double aortic 
arch was readily established by angiogra- 
phy with excellent visualization of the 2 
arches. Frontal angiograms revealed the 
following characteristics of the functioning 
double aortic arch (Fig. 4, A and B): the 
ascending aorta divided into 2 separate 
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arches; the left or anterior arch gave origin 
to the left common carotid and left sub- 
clavian arteries and pursued a course simi- 
lar to that of the normal left aortic arch; 
the right or posterior arch coursed to the 
left behind the esophagus and joined the 
left arch and descending aorta to the left of 
the midline; the descending aorta was left- 
sided in all 3 cases. 

In 1 patient, the posterior right arch 
appeared to be larger than the anterior left 
arch. In another patient, the anterior left 
arch appeared to be the larger arch, and in 
the third patient both arches were of ap- 
proximately equal size. 

The plain chest roentgenograms in all 3 
patients revealed no abnormality of the 
heart or great vessels. This is not surprising 
as angiographic studies demonstrate both 
arches to cross from the right to the left and 
descend on the left side resembling closely 
the appearance of a normal left arch. Un- 
doubtedly, the normal position of the as- 
cending aorta, the close resemblance of the 
double arch to a normal left arch, and the 
left-sided position of the descending aorta 
all contributed to the normal appearance of 
the chest roentgenograms. 

The esophagograms revealed bilateral 
and posterior compression defects at the 
level of the aortic arch (Fig. 3, 47 and В). 
Angiographv showed the defect on the 
right side of the esophagus to be the result 
of pressure from the ascending aorta at its 
bifurcation. In each instance, an oblique 
defect on the posterior esophagus extending 
from below, upward and to the right, 
clearlv was related to pressure from the 
posterior right arch. The narrowing of the 
left side of the opacified esophagus resulted 
from extrinsic pressure from the 2 arches 
as they Joined to form the descending aorta 


(Fig. 4, A and В). 


DOUBLE AORTIC ARCH WITH PARTIAL ATRESIA 
OF ONE ARCH (TYPE 2) 


In 5 of our 8 cases the right arch was 
patent and the left arch was atretic. In 2 
of the 5 patients, the atretic segment was 


distal to the aortic insertion of the left 
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ductus arteriosus (Subtype 1) (Fig. 2). In 
the remaining 3 patients, the atretic seg- 
ment was proximal to the aortic attach- 
ment of the left ductus arteriosus (Subtype 
2) (Fig. 2). 

The angiographic findings in all 5 pa- 
tients were similar. In each instance, the 
principal finding was the presence of a right 
aortic arch. In 4 instances, the descending 
aorta was right-sided. In 1 patient, the 
descending aorta had a midline position. In 
all patients, the patent proximal portion of 
the left arch resembled a left innominate 
artery giving rise to a left common carotid 
and to a left subclavian artery. A large 
aortic diverticulum was visible at the junc- 
tion of the right arch and upper descending 
aorta. In 2 patients studied in the oblique 
positions, this structure was particularly 
well demonstrated. 

Plain chest roentgenograms in our pa- 
tients with double aortic arch and left arch 
atresia were rewarding in showing the 
presence of a right aortic arch and a right 
descending aorta in 3 of the 5 cases. In none 
of our patients did the lateral chest roent- 
genogram disclose an indentation on the 
tracheal air shadow. Except for angiogra- 
phv, the most helpful roentgenographic 
study was the esophagogram. In each in- 
stance, there was a compression defect on 
both the right and left sides of the esopha- 
gus with an indentation visible on the 
posterior esophageal wall. 

In our series there are no examples of 
Subtype 3 double aortic arch (atretic seg- 
ment between the left common carotid and 
left subclavian arteries) (Fig. 2). A few 
cases of this anomaly have been reported.** 
In this malformation, the first branch of the 
arch is the left common carotid artery fol- 
lowed bv the right common carotid and 
right subclavian arteries. The left sub- 
clavian artery arises as the fourth branch 
from an aortic diverticulum. This aortic 
diverticulum is present at the junction of 
the right arch and descending aorta and 
represents the most distal remnant of the 
embryonic left arch. The left ductus arteri- 
osus extends between the aortic diverticu- 
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lum and the left pulmonary artery and 
passes to the left of the esophagus. 

No examples of Subtvpe 4 double aortic 
arch (atretic segment between the ascend- 
ing aorta and left common carotid artery) 
have been reported (Fig. 2).'? Theoretically, 
the first branch of the right arch would be 
the right common carotid artery followed 
bv the right subclavian artery and the left 
innominate artery in that order. A left 
ductus arteriosus would extend between the 
descending aorta and the left pulmonary 
artery. This anomalous configuration re- 
mains a hvpothetical possibility. Therefore, 
we will not include Subtype 4 in our discus- 
sion of the differential diagnosis of double 
arch atresia. 


PROBLEMS IN DIAGNOSIS 


Most congenital malformations of the 
aortic arch. producing complete encircle- 
ment of the trachea and esophagus resolve 
themselves into cases of either double aortic 
arch or some variant of right aortic arch.* 55 
Contrast studies readilv identify the func- 
tioning double aortic arch. However, the 
differentiation of double aortic arch with 
partial atresia of the left arch from the 
right aortic arch anomalies presents con- 
siderable difficulty. In our 5 patients with 
double aortic arch with left arch atresia, the 
angiographic studies appeared to be ex- 
amples of right aortic arch anomalies, and 
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for that reason an erroneous preoperative 
diagnosis was made. 

In double aortic arch with left arch 
atresia, the responsible embrvologic defect 
is partial regression of a portion of the em- 
bryonic left arch. If, instead of partial 
regression, there is complete interruption of 
the embryonic left arch at the same loca- 
tion, then a right aortic arch malformation 
is the result.” 

In Figure 7, 4-C, the development of 
double aortic arch Subtype т is illustrated. 
Partial regression of the left arch between 
the left ductus arteriosus and descending 
aorta results in a fibrous cord in this seg- 
ment producing a vascular ring. In this 
anomaly, the patent proximal portion of 
the left arch gives rise to the left common 
carotid and left subclavian arteries and has 
the appearance of a left innominate artery. 
The left ductus arteriosus is connected to 
the left subclavian artery. The distal por- 
tion of the left arch may persist as an en- 
largement or diverticulum like structure. 
The barium swallow examination shows 
posterior and bilateral compression defects 
in the esophagus. 

If, instead of partial regression, there is 
complete interruption of the embryonic 
left arch at this site, right aortic arch with 
mirror-image branching of the arch vessels 
is the result (Fig. 8, 1-С). A left ductus 
arteriosus connects the left subclavian 





‘Aortic 
diverticulum 
and 
Atretic 
left arch 


Fic. 7. (4-С) Development of double aortic arch with atresia of the left arch (Subtype 1). The atretic seg- 
ment is distal to the left ductus arteriosus which connects to the left subclavian artery. A portion of the 
left arch between the left ductus arteriosus and descending aorta (shaded area) has undergone partial 


regression. 
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(4-C) Development of right aortic arch with mirror-image branching of the arch vessels and a left 


ductus arteriosus connecting the pulmonary artery to the left subclavian artery. There is no vascular ring 


present. 


artery to the left pulmonary artery. Thus, 
there is no retroesophageal component 
present to form a vascular ring and the 
esophagogram is normal. Therefore, these 
2 conditions, although angiographically 
similar, can be differentiated by a barium 
swallow examination. This type of right 
aortic arch is usually associated with cva- 
notic congenital heart disease." 

In Subtype 2 double aortic arch, the 
atretic segment is between the left sub- 
clavian artery and the left ductus arteriosus 
(Fig. 9, 4-C). This subtype is similar to 
Subtype 1 with the exception that in Sub- 
type 2 the left ductus arteriosus extends 
from the bulbous remnant of the posterior 
left arch to the left pulmonary artery. 





o 





JÛ N 









When there is complete interruption of 
the embryonic left arch in this same seg- 
ment, a right aortic arch with mirror-image 
branching of the arch vessels is found ( Fig. 
10, 4-C). Now, however, the left ductus 
extends from the aortic diverticulum of the 
descending aorta to the pulmonary artery. 
In both Subtype 2 double aortic arch and 
in this rare type of right aortic arch a vas- 
cular ring is present. These 2 conditions 
cannot be differentiated by roentgenologic 
studies from each other or from Subtype 1 
double arch. Only a few examples of this 
type of right aortic arch have been re- 
ported. 

The development of Subtype 3 double 
aortic arch is shown in Figure 11, 4-C. The 
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1с. 9. (4-C) Development of double aortic arch with atresia of the left arch (Subtype 2). A portion of the 
left arch between the left subclavian artery and the left ductus arteriosus (shaded area) has undergone 
partial regression. The left ductus arteriosus extends from the aortic diverticulum to the left pulmonary 


artery. 
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Fic. то. (4-C) Development of right aortic arch with mirror-image branching of the arch vessels and a left 
ductus arteriosus connecting the pulmonary artery to the descending aorta. 'There has been complete 
regression of the left arch between the left subclavian artery and the left ductus in the area indicated in 


black. A vascular ring is present. 


«tretic zone lies between the left common 
carotid and left subclavian arteries. The 
first branch of the arch is the left common 
carotid artery followed by the right com- 
mon carotid and right subclavian arteries. 
The left subclavian artery arises as the 
fourth branch from an aortic diverticulum 
o- the descending aorta. This diverticulum 
represents the most distal remnant of the 
embryonic left arch. The atretic segment 
of the left arch persists as a fibrous band 
between the left common carotid and left 
subclavian arteries, producing a vascular 
ring. The left ductus extends between the 
acrtic diverticulum and the left pulmonary 
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artery, and passes to the left of the esopha- 
gus. 

Complete interruption of the embryonic 
left arch between the left common carotid 
and left subclavian arteries results in a 
right aortic arch with an aberrant left sub- 
clavian artery (Fig. 12, 4-C). The left 
ductus arteriosus extends from the de- 
scending aorta to the pulmonary artery, 
completing a vascular ring. This is the most 
common type of right aortic arch; how- 
ever, very few patients with this anomaly 
have clinical symptoms. The angiographic 
findings in right arch with aberrant left 
subclavian artery are identical to those of 
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Fic. 11. (4-С) Development of double aortic arch with atresia of the left arch (Subtype 3). The atretic 


segment is between the origins of the left common c 


arotid and left subclavian arteries. A portion of the 


left arch (shaded area) has undergone partial regression. 
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|с. 12. (4-С) Development of right aortic arch with an aberrant left subclavian arterv. There has been 
| 2m TUE Е 
interruption of the left arch between the left common carotid and left subclavian arteries. 


Subtype 3 double aortic arch. In both con- 
ditions the esophagogram shows compres- 
sion defects, and these 2 anomalies cannot 
be differentiated from each other by roent- 
genologic studies. 

Figure 13, 4-F, shows some of the sub- 
types of double aortic arch with left arch 
atresia and their respective right arch 
counterparts. It is apparent from this dia- 
gram that the only anatomic difference 
between double aortic arch with left arch 
atresia and its right aortic arch counterpart 
is the presence of an atretic segment in the 
double arch. As the atretic segment is not 
patent and functioning, it cannot be dem- 
onstrated angiographically. Therefore, dou- 
ble aortic arch with left arch atresia and its 
right aortic arch counterpart will show 
identical angiographic findings. 

The angiographic key to the separation 
of Subtypes 1 and 2 double aortic arch and 
right arch with mirror-image branching 
from Subtype 3 double aortic arch and 
right arch with an aberrant left subclavian 
vessel is the origin of the left subclavian 
artery. 

When the aortic diverticulum is clearly 
visualized and the left subclavian artery 
does not arise from this structure, then 
either double aortic arch Subtypes 1 and 
2 or right aortic arch with mirror-image 
branching is present (Fig. 14, 4-C). When 
the left subclavian artery can be identified 


as the fourth branch of the arch arising 
from an aortic diverticulum, then it is 
either Subtype 3 double aortic arch or right 
aortic arch with an aberrant left subclavian 
artery (Fig. 14, D and АЁ). 

Good angiographic studies with oblique 
projections will usually portray the aortic 
diverticulum and reveal the origin of the 
left subclavian artery. However, at times 
there may be superimposition of the left 
brachiocephalic vessels on the frontal angi- 
ograms, obscuring the aortic diverticulum 
and the origin of the left subclavian artery. 
Under these circumstances, it is impossible 
to distinguish the double arch subtvpes 
from each other or from their respective 
right arch counterparts. 

From the above discussion, the following 
points are to be emphasized. When the 
angiographic findings are those of a right 
aortic arch with mirror-image branching in 
the presence of a symptomatic vascular 
ring, the most likely diagnosis is double 
aortic arch with left arch atresia. This is 
true as the type of right arch with mirror- 
image branching that produces a vascular 
ring is extremelv rare. When the anglo- 
graphic findings are those of a right aortic 
arch with an aberrant left subclavian ar- 
tery, the diagnosis may be either double 
aortic arch with left arch atresia (Subtype 
3) or the right aortic arch anomaly. In this 
instance, the most likely diagnosis is right 
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Fic. 13. Double aortic arch with left arch atresia, Subtypes 1, 2 and 3 (/eft column); and their respective right 
aortic arch counterparts (right column). (4) Subtype 1. (B) Mirror-image branching, no vascular ring. 


(C) Subtype 2. (D) Mirror-image branching, rare type. (E) Subtype 3. (F) Aberrant left subclavian artery. 


The anatomic difference between the double arch malformation and its right arch counterpart is the per- 


sistence of an atretic segment in the double arch anomaly. 


Table 1 summarizes some of the impor- 
tant roentgenologic features of double 
aortic arch and the right arch anomalies 


aortic arch with an aberrant left subclavian 
artery, because double aortic arch Subtype 


3 1s extremely rare. 
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1С. 14. Angiographic features important in the differential diagnosis of double aortic arch with left arch 
atresia. (/f-C) The left subclavian artery does not arise from the aortic diverticulum in: A, Subtype 1; 
B, Subtype 2; and C, Right arch with mirror-image branching. (D and E) The left subclavian artery origi- 
nates from the aortic diverticulum in: D, Subtype 3; and E, Right arch with aberrant left subclavian artery. 
Right aortic arch with mirror-image branching of the arch vessels and Subtypes 1 and 2 double aortic arch 
with left arch atresia show identical angiographic findings. These conditions can be differentiated from 
right arch with aberrant left subclavian artery and Subtype 3 double aortic arch by the origin of the left 


subclavian vessel. 


that must be considered in the differential 
diagnosis. 


TECHNICAL CONSIDERATIONS 


Seven of our 8 patients with double 
aortic arch were infants, and angiocardi- 
ography with injection of contrast material 
either into the right heart or pulmonary 
artery was performed in 6 of these 7 cases. 
We believe that angiocardiographv is the 
easiest and best method for visualizing the 
aortic arch and its branches in infants. In 2 
infants, right countercurrent brachial aor- 
tography was performed, and in the adult 
patient catheter aortography was utilized 
to study the aortic arch. 


While retrograde countercurrent bra- 
chial aortography may give a high degree 
of opacification of a portion of the aorta in 
infants, frequently all of the brachioce- 
phalic arteries are not visualized. It is to be 
emphasized that if a retrograde injection 
is to be made, the left arm rather than the 
right should be used. In our patients with 
double aortic arch with left arch atresia, in 
whom retrograde injection of opaque ma- 
terial from the right brachial artery was 
performed, there was optimum visualiza- 
tion of the right common carotid and right 
subclavian arteries with only faint opacifi- 
cation of the proximal left arch. Because of 
the more proximal origin of the patent left 
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TABLE I 


ROENTGENOLOGIC FEATURES OF DOUBLE AORTIC ARCH 











Chest Roentgenogram 





Often negative in 
infants 


Functioning double aortic 
arch 


Esophagogram Angiogram 








Bilateral and posterior | Both arches opacify 


compression 








Double aortic arch with 
left arch atresia 
Subtype I Usually right arch and 
right descending 


aorta 





Right arch, right descend- 
ing aorta, and aortic 
diverticulum 


Bilateral and posterior 
compression 








Right arch with mirror- Right arch 
image branching and 
left ductus connected to | 


left subclavian artery 


No vascular ring Right arch 








Double aortic arch with 
left arch atresia 
Subtype 2 Usually right arch and 
right descending 


aorta 





Right arch with mirror- Right arch 


image branching and left | 
ductus connected to 
descending aorta 











Double aortic arch with 
left arch atresia 
Subtype 3 


| Right arch 


| 


Right arch, right descend- 
ing aorta, and aortic 
diverticulum 


Bilateral and posterior 
compression 











Right arch and aortic 
diverticulum 


Bilateral and posterior 
compression 








Right arch, left subclavian 
artery arising from 
aortic diverticulum 


Bilateral and posterior 
compression 








Right arch and aberrant Right arch 
left subclavian artery 


and left ductus 








arch from which the left subclavian artery 
arises, retrograde injection of the left bra- 
chial artery would permit a more detailed 
visualization of the 2 aortic arches. Also, 
left retrograde brachial aortography would 
be helpful in identifying the origin of the 
left subclavian arterv in either right aortic 
arch with an aberrant left subclavian vessel 
or double aortic arch Subtype 3. 

Biplane anteroposterior and lateral roent- 
genograms were obtained in most cases. In 
a few instances, both anterior oblique pro- 
jections were obtained. The anteroposterior 
study was the most reliable and provided 





Bilateral and posterior | Right arch, left subclavian 
compression artery arising from 
aortic diverticulum 





the most information. The lateral view was 
only of value in showing the aortic diver- 
ticulum of the upper descending aorta. 
However, this structure was best visualized 
on the right anterior oblique study. 


SUMMARY 


1. Double aortic arch can be divided into 
types, depending upon the patency of the 
arches. In 1 type, both arches are patent 
and functioning. In the other type, 1 arch, 
usually the left, is atretic. 

2. The embrvologic, anatomic and angi- 
ographic features of double aortic arch 


1.2 


to 
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with left arch atresia are discussed. 

3. The angiographic similarities of dou- 
ble aortic arch with left arch atresia to the 
various right arch malformations are illus- 
trated. 

4. In the presence of a symptomatic 
vascular ring, when the angiographic find- 
ings appear to be those of a right aortic arch 
with mirror-image branching, the most 
likely diagnosis is double aortic arch with 
left arch atresia. 


Wade H. Shuford, M.D. 

Department of Radiology 

Emory University School of Medicine 
and Grady Memorial Hospital 

8o Butler Street, S.E. 

Atlanta, Georgia 30303 
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COEXISTENT PULMONARY ARTERY AND AORTIC 
ARCH CALCIFICATION* 


ITS SIGNIFICANCE AND ASSOCIATION WITH 
PATENT DUCTUS ARTERIOSUS 


By RUBEM POCHACZEVSKY, M.D., and MAURICE E. 


DUNST M.D. 


BROOKLYN, NEW YORK 


SOLATED calcification of the pul- 

monary  artery^*?16?5 or the aortic 
arch?:8,11,16,21,26 may be associated with sev- 
eral entities and pathologic processes (vide 
infra). 

The purpose of this paper is to emphasize 
the fact that when they occur simultane- 
ously, particularly in young people, the 
diagnosis of patent ductus arteriosus should 
be strongly considered. The following case 
reports illustrate this association. 


REPORT OF CASES 


CASE I. A.B., a 41 year old female with a 1 
year history of exertional dyspnea, had known 
of a heart murmur since childhood. 

Physical examination revealed the apical 
impulse to be in the fifth intercostal space, 2 
fingerbreadths outside the mid-clavicular line. 
Р» was loud. At the second and third left inter- 
costal spaces, a typical machinery murmur was 
audible. A hollow systolic blowing murmur was 
also audible at the apex. 

Electrocardiogram revealed left ventricular 
hypertrophy. 

Chest roentgenograms disclosed the presence 
of calcification in the aortic arch, as well as 
calcification in the pulmonary artery extending 
to the region of the patent ductus (Fig. 1). 
Cardiac fluoroscopy demonstrated evidence of 
left ventricular enlargement, left atrial enlarge- 
ment and a prominent pulmonary artery seg- 
ment. A right heart catheterization was per- 
formed which revealed the presence of a large 
left-to-right shunt at the pulmonary artery 
level. In addition, a prominent "V" wave was 
found in the wedge pressure. 

Selective pulmonary angiography showed the 
pulmonary artery to be markedly enlarged and 
the pulmonary vasculature to be increased. The 
left atrium was enlarged and the left ventricle 


was dilated and hypertrophied. The aorta was 
dilated. Following aortic opacification, there 
was re-opacification of the pulmonary artery. 
These findings were interpreted as being com- 
patible with a large left-to-right shunt at the 
pulmonary artery level. Retrograde aortogra- 
phy confirmed the presence of a left-to-right 
shunt through a patent ductus. 

At surgery, in addition to a patent ductus 
arteriosus which was ligated, the mitral annulus 
was found to be dilated. A calcific plaque was 
palpated at the ductus. 


Case п. L.T., an asymptomatic 26 year old 
female, had a history of a heart murmur since 
childhood. 

Physical examination revealed the apical 
impulse to be diffuse in the sixth intercostal 
space at the anterior axillary line. A typical 
machinery murmur was audible at the third 
left intercostal space. 

Electrocardiogram showed left ventricular 
hypertrophy. 

Roentgenograms of the chest demonstrated 
the presence of a curvilinear calcification in the 
region of the pulmonary artery extending to the 
aortic arch (Fig. 2). 

Cardiac catheterization and selective angio- 
cardiography confirmed the presence of patent 
ductus arteriosus with left-to-right shunting. 

Ligation of the ductus was performed. 


Case ш. J.C., a 43 year old male, had a 5 
year history of progressive dyspnea, cyanosis 
and clubbing. 

Physical examination revealed а cyanotic 
male. A left paraspinal heave was present. P» 
was loud and high in pitch. A soft ejection mur- 
mur was audible at the pulmonic area. 

Electrocardiogram showed right ventricular 
hypertrophy. 

Roentgenograms of the chest disclosed ex- 


* From the Departments of Radiology and Medicine, The Jewish Hospital and Medical Center of Brooklyn—Greenpoint Hospital 
Affiliation and Department of Radiology, State University of New York, Downstate Medical Center, Brooklyn, New York. 
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lic. 1. Case 1. A 41 year old female with calcified 
aortic arch. Also note curvilinear pulmonary 
artery calcification 
region of the ductus arteriosus. 


(arrows) 


tensive calcification of the pulmonary artery, 
aortic arch and region of the patent ductus 
(Fig. 3, 4 and В). 

Cardiac catheterization, angiography and 
dye-dilution studies were interpreted to indicate 
right-to-left shunting through a patent ductus 
arteriosus. 


Case ту. G.D., a 56 year old female, had a 
history of heart murmur since infancy. She had 
developed poliomyelitis at the age of 8 years, 
followed by kyphoscoliosis. Recurrent episodes 
of hemoptysis had started at age 12 years. At 
co years of age, she developed congestive heart 
failure. Digitalis and diuretics were prescribed. 
At the age of 55 years, she was noted to be 
cyanotic. During a previous hospitalization, 
she was also noted to be polycythemic. 

On physical examination, the patient was 
cyanotic with slight clubbing. P» was loud and 
an atrial gallop was audible: a decrescendo dia- 
stolic murmur was audible along the left sternal 
border. Kyphoscoliosis was also noted as was 
bilateral foot-drop, secondary to her previous 
poliomyelitis. 

Electrocardiogram revealed right ventricular 
hypertrophy. 

Roentgenograms of the chest (Fig. 4) dis- 
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closed extensive pulmonary artery and aortic 
arch calcifications as well as cardiomegaly. 

At the time of cardiac catheterization, the 
catheter repeatedly crossed a patent ductus 
arteriosus and entered the aorta from the pul- 
monary artery. There was equilibration of pres- 
sures in the pulmonary artery and in the aorta. 
Arterial oxygen saturation was 77 per cent. 

Angiocardiography was performed with in- 


jection into the right ventricle. The angiocardi- 


ogram was interpreted as revealing a bidirec- 
tional shunt, predominantly right-to-left, at the 
level of the patent ductus. 


Case v. L.M., a £4 year old female, was first 
told of a heart murmur at the age of 27 years, 
when congestive heart failure was first noted. 
She was placed on digitalis, but continued to 
complain of exertional dyspnea, orthopnea and 
intermittent edema. Despite these symptoms, 
however, she managed to carry 9 pregnancies 
to full.term delivery without complications. 

Physical examination revealed the apical 
impulse to be in the sixth intercostal space, 2 
cm. outside the midclavicular line. A left para- 
sternal thrill was palpated. A typical machinery 
murmur was heard at the pulmonic area. 

Electrocardiogram revealed left ventricular 
hypertrophy. 

Roentgenograms of the chest disclosed the 





Fic. 2. Case п. Right anterior oblique Bucky view 
of the chest. Note curvilinear pulmonary artery 
calcification (arrows) extending to the aortic arch. 
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Pulmonary Artery and Aortic Arch Calcification 





Fic. 3. Gase їп. 
and its bone (arrows) and aortic arch. 
of the ductus arteriosus (arrows). 


presence of cardiomegaly and markedly promi- 
nent arteries. In addition, лаке 
dc were noted in the pulmonary 
artery extending to the region of the ductus 
arteriosus and the aortic arch (Fig. 5). 

Cardiac catheterization revealed left-to-right 
shunting at the level of the pulmonary artery. 
Angiocardiography confirmed left-to-right shunt- 
ing at the level of the pulmonary artery. 

The patient was operated upon and a patent 
ductus was ligated. 


pulmonary 


PULMONARY ARTERY CALCIFICATION 


Timpanelli and Steinberg in 1961” de- 





calcifications are seen 
(arrows) and aortic arch. 


Fic. 4. Case Iv. Curvilinear 


in the pulmonary artery 


(A) Frontal Bucky view of the chest. Note extensive calcific ition of the pulmon: iry artery 
(В) Esophagogram: lateral view. Note calcific: ition in the region 


scribed pulmonary artery calcification in 4 
cases with patent ductus arteriosus with 
reverse blood flow, and noted that roentgen 
evidence of pulmonary artery calcification 
was very suggestiv e of this condition. How- 
ever, in a later article, Steinberg” reported 


3 cases of pulmonary artery calcification 





Note rl ng-l ike 
(arrows). 


Fic. ¢. Case v. Frontal tomogram. 
calcification in the pulmonary artery 
The aortic arch is also calcified. 
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associated with Eisenmenger’s syndrome 
without patent ductus arteriosus. Calcifica- 
tion of the pulmonary artery in Eisenmen- 
ger's syndrome was also reported by Gold- 
fischer! and Mallamo et al." Furthermore, 

calcification of the pulmonary artery can 
be seen, although rarely, in association with 
atheromatous disease of this vessel,” chronic 
pulmonary emphysema,” æ calcified throm- 
bus! or metastatic tumor,” stenotic pul- 
monary valve,!? chronic pultionary schisto- 
somiasis" and pulmonar y artery aneurysm.? 


AORTIC ARCH CALCIFICATION 


Roentgenogr aphic evidence of calcifica- 
tion of the aortic arch in young individuals 
before the fourth decade, particularly fe- 
males, may be indicative af the presence of 
patent ductus arteriosus.? 821,2 ` According 
to Dalith,* calcification of the aortic arch 
originates from single plaques in the aortic 

wall located at the entrance of the ligamen- 
tum arteriosum and at the origin of the left 
subclavian arteries. However, aortic arch 
calcification, even in young people, may be 
seen in conditions other than patent ductus 
arteriosus. These include traumatic aneu- 
rysm of the thoracic aorta,!? aortic coarcta- 
tion,??! syphilitic aortitis, atheromatous 
occlusive disease and Takayashu’s dis- 
ease and rheumatoid arthritis.?? 


PATENT DUCTUS CALCIFICATION 


Calcification of an obliterated ductus 
arteriosus is not an infrequent occurrence in 
children.® However, calcification restricted 
solely to a patent ductus arteriosus itself is 
a very unusual finding.” Graham" de- 
scribed a case of a large calcified aneurysm 
of the ductus. Of 57 autopsied cases of pa- 
tent ductus in adults, Keys and Shapiro! 
found only т instance of calcification re- 
stricted to he duct itself. The aortic end of 
the ductus was calcified in 3, the pulmo- 
nary artery was calcified in 1, and com- 
bined aortic and pulmonary artery calcifica- 
tion was seen in I case. In our Case тп (Fig. 
3, 44 and B), the roentgenograms suggest 
the presence of calcification in a patent 
ductus arteriosus. 
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DISCUSSION 


The 5 currently reported cases illustrate 
the association between combined calcifica- 
tion of the pulmonary artery and aortic 
arch with patent ductus arteriosus (Fig. 
1-5). The authors reviewed the published 
roentgenograms and descriptions of numer- 
ous articles in the last 3 decades reporting 
calcification of either pulmonary artery? 
КАНАЛЫ GF orte arch in voung 
people.?.?7'?! None of these reported 
cases showed combined pulmonary artery 
and aortic arch calcification, except in the 
presence of patent ductus arteriosus.*?7. 9:22.25 
Therefore, it appears that roentgen evi- 
dence of combined pulmonary artery and 
aortic arch calcifications 1 IS most suggestive 
of the presence of patent ductus arteriosus. 

There have been several reports empha- 
sizing that pulmonary artery calcification 
may be indicative of reversal of blood flow 
In patent ductus arteriosus or congenital 
heart disease. 5 Several examples of pul- 
monary artery calcification and altered 
hemodynamics in patent ductus arteriosus 
were also illustrated in articles by Dam- 
mann ef al,” Ruskin and Samuel,” Cosh, 
and Castleman and Kibbee.* This was also 
noted in our Cases rir and ту. However, in 
our Cases 1, r1 and v, only a left-to- right 
shunt was demonstrated through the pa- 
tent ductus. 


SUMMARY 


Isolated calcification of either the эы ы 
nary artery or aortic arch, particularly i 
the voung, occurs in a mall percentage of 

cases of patent ductus arteriosus. 

It also occurs in a variety of other condi- 
tions; however, combined calcification of 
the pras ade artery and aortic arch 
highly suggestive of a patent ductus with 
or without reversal of flow. 

Five illustrative cases are presented and 
the differential diagnosis is discussed. 


Rubem Pochaczevsky, M.D. 
Department of Radiology 
Greenpoint Hospital Affiliation 
300 Skillman Avenue 
Brooklyn, New York 11211 
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ANGIOGRAPHIC DIAGNOSIS OF DISSECTING 
ANEURYSM OF THE AORTA* 


By B. SOTO, M. A. HARMAN, R. CEBALLOS, and A. BARCIA 


BIRMINGHAM, ALABAMA 


ISSECTING aortic aneurysms are re- 
lated to degenerative disease of the 
media of the aorta. The cause of the initial 
rupture or tear in the intima and media of 
the aorta is not well understood. Forceful 
penetration of blood through the tear into 
the aortic wall results in dissection of the 
layers of the aorta and the development 
of a "false" channel. The usual location of 
the false channel is between the inner two- 
thirds and outer one-third of the media. 
Dissection may progress to involve part or 
all of the circumference of the aorta and ex- 
tend for a variable distance along the length 
of the aorta. Blood within the false channel 
may either re-enter the true aortic lumen or 
may perforate the aortic wall externallv. 
Although dissecting aortic aneurysms 
have been reported in apparently healthy 
individuals without known precipitating 
factors, this disease entity is most fre- 
quently encountered in patients with hy- 
pertension and cystic medial necrosis. 
DeBakey has divided aortic dissections 
into 3 types and his classification is useful 
in defining the origin and extent of dissec- 
tions (Fig. 1). In Type 1, the dissection in- 
volves the entire aorta, originating in the 
ascending aorta near the aortic valve and 
extending to the external iliac arteries (Fig. 
2, 4-Р; 3, 4-С; and 4, 4-Е). In Type 2, 
the dissection is limited to the ascending 
aorta; this is commonly seen in Marfan’s 
syndrome (Fig. 6). In Type 3 (Fig. 5, 4-C) 
the dissection originates distal to the left 
subclavian artery and extends a variable 
length of the descending aorta, involving 
only distal aortic branches. In Types 1 and 
2, the process originates within the first 5 
cm. of the ascending aorta and may involve 
the coronary arteries as well as the major 
vessels originating from the aortic arch. 





pr es 


Fic. т. Anatomic classification of dissecting aneu- 
rysm following DeBakey eż a/.2 In Type 1 the dis- 
section involves the ascending aorta, the aortic 
arch and extends to the descending aorta. In Type 
2, the dissection is confined to the ascending aorta. 
Types 1 and 2 correspond to Group A of Daily 
et al) In Type 3 the dissection originates distal to 
the left subclavian artery and the ascending aorta 
is not involved (Group B of Daily eż a7. ). 





The clinical course, surgical therapy and 
prognosis of either Type 1 or 2 dissections 
differ greatly from those of the Type 3 
varietv, where the dissection does not in- 
volve the aorta proximal to the origin 
of the left subclavian artery.! 

Clinically, acute dissections are usuallv 
characterized by the sudden onset of ex- 
cruciating pain in the chest. The early 
mortality rate is high. DeBakey and col- 
leagues? estimate that 25 per cent of pa- 
tients survive for 2 weeks and only 10 per 
cent survive more than 6 months. Although 
the diagnosis of dissecting aortic aneurysm 
is suggested bv the history and associated 
clinical findings, it is established with cer- 


* From the Departments of Diagnostic Radiology, Medicine and Pathology, School of Medicine, University of Alabama in Birming- 


ham, Birmingham, Alabama. 
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lic. 2. (A and B) Anteroposterior aortograms showing a dissecting aneurysm, Type 1, with occlusion of the 
innominate artery. The catheter was introduced by Seldinger's technique into the true channel. The true 
channel is deformed on the right border with the proximal tear seen as a negative shadow between 2 


arrows. Two seconds later in B the false channel “F” 


is also opacified, indicating the 2 directions of the 


blood flow. The upper arrow points to the occlusion of the innominate artery. (C) On the lateral aortogram 


the false channel “F” 


is seen posteriorly overlapping the true channel, and extending towards the aortic 


arch. (D) The oblique tear just above the aortic valve 15 demonstrated on the anatomic specimen. The 
true aortic lumen has been displaced to the left and the false channel partially filled with dark thrombus 


appears to the right on the specimen. 


tainty only by aortography. Additional in- 
formation afforded by aortography includes 
accurate definition of the extent of the 
lesion and elucidates important anatomic 
details regarding therapy. 


METHOD OF STUDY 


The initial aortic angiogram should be 


obtained following injection of the contrast 
medium into the ascending aorta in proxim- 
ity of the sinuses of Valsalva. This first 1n- 
jection permits analysis of the morphology 
of the aortic sinuses, ascending aorta and 
aortic arch for delineation of the site of 
rupture as well as assessment of the degree 
of aortic insufficiency when present. A sec- 
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ic. 3. (4) Aortogram, (B) diagrammatic sketch, and (C) anatomic specimen of a dissecting aneurysm, Type 2. 
The intimal tear appears as a horizontal or oblique radiolucent line immediately above the sinuses of 
Valsalva in the aortogram. It corresponds very neatly with the circumferential tear shown in the anatomic 
specimen (white marker), which is almost complete. The dissection continued past the level of a minor 
re-entry site (arrow on left of picture), and included the descending thoracic aorta beyond several inter- 


costal arteries (upper border of picture). 


ond injection of contrast material into the 
descending aorta is required for definition 
of the extent of the dissection and allows 
visualization of all distal aortic branches. 
The catheter may be introduced into the 
aorta percutaneously from the femoral 
artery by the Seldinger technique? or from 
the arm via a brachial arteriotomy. In the 
majority of patients, the Seldinger ap- 


proach is employed. However, 1n obese pa- 
tients with very dilated aortas, it 1s some- 
times difficult to obtain adequate concen- 
tration of contrast medium in the ascending 
aorta. In such individuals, passage of a 
short (80 cm.) catheter with a large internal 
diameter through a brachial arteriotomy 
allows one to obtain aortograms of high 
quality. 
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Biplane films in anteroposterior and lat- 
eral projections are exposed at a rate of 6 
films per second for the first 2 seconds and 
2 per second for the subsequent 5 seconds 
following injection of 75 ml. of contrast 
material within 2.5 seconds delivered by a 
power injector. An Elema Schónander bi- 
plane roll film changer and 2 M.S.I. Gen- 
eral Electric x-ray generators are utilized 
in our laboratory. The exposure factors are: 
1,200 ma. in each projection (anteropos- 
terior and lateral); 85 to 100 kv.; and 15- 
3o msec. Careful collimation of secondary 
radiation, considering the size of the indi- 
vidual patient, is most important and cross 
grids, 8:1, covered with one sheet of lead 
foil 1/5,000 inch thick laminated in plastic, 
are utilized. 


INDICATIONS 


To confirm or exclude the diagnosis of 
aortic dissecting aneurysm, an aortogram 
is indicated in all suspected cases except in 
those patients who are unable to tolerate 
the examination. The procedure should be 
done as soon as possible, yet it should not 
be considered an emergency procedure. 
There are no data indicating that aortog- 
raphy per se results in a deterioration 
of the patient's clinical condition. However, 
in Types 1 and 2, when shock, hemoperi- 
cardium, or hemothorax 1s present, aortog- 
raphy is contraindicated. 


VERIFICATION OF CATHETER POSITION 


Knowledge of the exact position of the 
catheter within the aorta prior to the injec- 
tion of the contrast medium is critical. To 
verify the location of the catheter within 
the true aortic lumen, the following criteria 
are used in our laboratory (Table 1): 

(a) Displacement of the catheter during 
cardiac injection is wide when it is in the 
true lumen, and absent or substantially re- 
cuced when the catheter has been placed 
in the false channel. 

(b) Aortic blood pressure is recorded 
when the tip of the catheter is in the true 
lamen, whereas the pressure pulse is di- 
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TABLE 1 


DISSECTING ANEURYSM 
VERIFICATION OF THE CATHETER POSITION 











False Channel 


True Channel 


Displacement Wide in Systole | Absent or Very 











During Cardiac | and Diastole Lessened 
Cycle 
Blood Pressure | Systemic | Less Than 

| Systemic 
Blood Flow Normal Very Slow or 


Absent 





Contrast Medi- 
um Remains 
Several Seconds 


Contrast Medi- 
um Rapidly 
Washed Out 


Test Hand In- 
jection of Con- 
trast Medium 








| Outlined With 
Normal Mor- 
phology 


Visualization of Not Outlined 
Sinus of 


Valsalva 














minished or absent when the catheter is in 
the false channel. 

(c) The injection of a small amount of 
contrast material by hand is helpful in 
verifying the position of the catheter. When 
the catheter lies within the true aortic lu- 
men, the contrast material briefly outlines 
the normal aortic morphology including the 
sinuses of Valsalva and disappears rapidly. 
On the contrary, if the contrast medium 
remains for several seconds, and the sinuses 
of Valsalva and normal aortic morphology 
are not apparent, the catheter is within the 
false channel. 

When the catheter has inadvertently 
been introduced into the false channel, a 
low pressure hand injection of a small 
amount of contrast material may be made 
without complication and will be useful in 
determining the exact morphology and ex- 
tent of the false channel. 


ANGIOGRAPHIC APPEARANCE 


The major goals of angiographic exami- 
nation are determination of: (1) the loca- 
tion of the initial tear; (2) the extension of 
the dissection or false channel; (3) the 
deformation of the true channel; (4) the de- 
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16. 4. (4 and B) Anteroposterior aortograms made by the percutaneous Seld 
with a dissecting aneurysm, Type 1. The true channel of the ascending aorta 


inger technique of a patient 


Is narrowed and deformed 
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gree of aortic insufficiency; and (5) the in- 
volvement of the aortic branches. 

1. The site of the rupture. The usual loca- 
tion of the proximal intimal tear is in the 
ascending aorta above the coronary ostia 
within the first 5 cm. of the aortic valve: in 
Type 3 dissections it is usually located im- 
mediately distal to the left subclavian 
artery origin (Fig. 5, 4-С). Angiographi- 
cally the intimal tear 1s seen as a transverse 
radiolucent line of variable size just above 
the sinus of Valsalva. The tear may be 
oblique in relation to the axis of the aorta 
(Fig. 2, 4—D). When the tear is not directly 
visualized, irregularities of the border of the 
aortic contour may indicate their location. 
Stein and Steinberg! have described a 
shadow-like ulcer on the surface of the true 
channel representing the tear, but this par- 
ticular sign has not been observed in our 
laboratory. In some carefully performed 
aortographic examinations, it may be pos- 
sible to determine the direction of the blood 
flow through the tear (Fig. 2, 4-D). 

2. The extension of the dissection or false 
channel. A major objective of the angio- 
eraphic study is to visualize the false chan- 
nel; i.e., to determine the extent of the dis- 
section. Complete visualization of the false 
channel with the initial injection of con- 
trast material is helpful. This may be difh- 
cult when blood flows from the true channel 
into the false channel and re-enters through 
a distal tear. A second injection into the 
descending aorta is helpful in such in- 
stances. Identification of the distal tear is 
important prior to attempted surgical re- 
pair. 

3. The deformation of the true channel. 
Sometimes the false channel is partially or 
totally occluded by clotted blood and can- 
not be demonstrated angiographically. 
There are indirect signs, however, which 
permit analysis of the extent of the lesion, 
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the deformation of the aortic contour and 
the width of the aortic wall. The ascending 
aorta usually is deformed posteriorly and 
from the right side (Fig. 2, 44—D; and 4, 
A-E), whereas the descending aorta is 
deformed posteriorly and from the left (Fig. 
4, А-Е). The thickness of the aortic wall 
may be useful in the assessment of the 
depth of the dissection. Normally the dis- 
tance between the contrast medium col- 
umns of the aortic lumen and the lateral 
margin of aortic shadow is 2 to 3 mm.; when 
the distance is increased and surpasses 4 or 
< mm., dissection is indicated.’ 

4. The degree of aortic insufficiency. Aortic 
insufficiency occurs frequently in Types 1 
and 2 and is important because of its surgi- 
cal implications. Anatomically, it results 
from a loss of support of the aortic sinuses 
with prolapse of the leaflets due to the dis- 
section, as seen in the pathologic specimen 
(Fig. 4E). Angiographically, the morphol- 
ogy of the sinuses of Valsalva is altered in 
that they are dilated, deformed and lower 
than usual. Contrast medium refluxes into 
the left ventricle. The degree of aortic in- 
sufficiency is judged by the speed of opaci- 
fication and the density of the contrast 
medium in the left ventricle in relation to 
the density in the ascending aorta. 

<. The involvement of the aortic branches. 
Extension into the aortic branches may be 
the cause of such serious complications as: 
neurologic deficit with involvement of the 
carotid arteries; myocardial infarction when 
the coronary arteries are occluded or com- 
promised; and/or severe arterial hyperten- 
sion if the dissection includes the renal 
arteries. Absence of opacification is a sign 
of occlusion of aortic branches. A conical 
deformation indicating the extent of the 
dissection into the artery (Fig. 2, 4—D), 
may sometimes be noted at the origin of 
the arteries. It is important to demonstrate 





KK 


by the dissection, and minor aortic valvular incompetence is depicted by the arrow іп 4. In B the descend- 
ing aortic true channel, “Т” is visualized. (C and D) Sequential lateral aortograms demonstrate opaci- 


fcation of the true channel “Т” anteriorly and the false channel “F” posteriorly. 





|16. 4. (E) The specimen shows the relation of the 
dissection to the sinuses of Valsalva, and the re- 
sulting aortic valve deformity. 


patency of the distal vessel prior to surgical 
intervention. These findings are well docu- 
mented in the specimen illustrated in Fig- 
ure 2D. Particular attention in excluding 
involvement of the coronary arteries, which 
may result in acute myocardial infarction, 
Is warranted. 
DISCUSSION 

Dynamic changes can also be evaluated 
by the temporal sequence of the aorto- 
graphic films with opacification of the true 
and false channels at different moments in 
time. Figure 4, 4-E, shows the aortograms 
of a patient with dissecting aneurysm Type 
1, with injection into the true channel and 
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good opacification of the deformed ascend- 
ing aorta, aortic arch and descending aorta. 
Several seconds later the contrast medium 
has been diluted in the true channel by 
admixture with blood. The false channel re- 
mains opacified with contrast material from 
the proximal part of the dissection located 
in the ascending aorta. This phenomenon 
is due to the different speed of blood flow in 
the true and false channels related probablv 
to the small size of the proximal and distal 
tears. 

The incidence of dissection in Cystic 
medial necrosis is extremely high.* For the 
diagnosis of dissection In cystic medial necro- 
sis a special angiographic approach is neces- 
sary. The usual appearance of the aorta in 
cystic medial necrosis is that of marked 
uniform, symmetric dilatation of the as- 
cending segment involving the sinuses of 
Valsalva. The dilatation terminates abruptly 
a few centimeters proximal to, or at the 
origin of, the brachiocephalic trunk, and 
results in the classical chemical retort con- 
figuration of the aorta. The angiographic 
signs are different in appearance depending 
on the extent of the dissection. In those 
cases where the dissection 1s limited to the 
ascending aorta, the angiographic details 





1с. 5. (4) Anteroposterior aortogram showing a dissecting aneurysm, Type 5, beginning immediately distal 
to the left subclavian artery (upper arrow). The true channel to the right is considerably deformed and 
narrowed by a large false channel (lower arrow). (B and C) Subsequent views of the abdominal aorta 
show opacification of the true channel in B and both true and false channels in C. The right renal artery 
is occluded by the dissection. 
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are not easily identified. They are usually 
represented by thin radiolucent lines paral- 
lel to the aortic walls or diverging from the 
walls (Fig. 6). On the contrary, when the 
dissection extends bevond the ascending 
aorta, the angiographic signs are usually 
evident. The dilatation of the ascending 
aorta is asymmetric with distortion of its 
borders and of the sinuses of Valsalva with 
resultant aortic insufficiency. Some degree 
of dissection is thought to be present in 
every patient with moderate or severe 
aortic regurgitation.’ 

Although the roentgenologic signs of dis- 
secting aortic aneurysm are usuallv evident, 
they are occasionally not readily apparent 
and misinterpretations may follow. These 
pitfalls in. diagnosis have been well de- 
scribed by Shuford ef 4/. Simultaneous 
uniform opacification of both channels may 
simulate a normal aorta: however, a selec- 
tive small injection in each channel can aid 





Fic. 6. Lateral view of an ascending aorta showing 


the characteristic deformity of cystic medial 
necrosis with a limited area of dissection, Type 2. 
The arrows point to the distal tear. 
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in the correct diagnosis. When the dissec- 
tion is very localized, the lesion mav not be 
visualized by the usual biplane angiograms 
and an additional injection in an oblique 
projection is required. With aortic insuffi- 
ciency, the false channel may be simulated 
by a layering of contrast medium along 
the posterior wall of the descending aorta. 
Abnormally thick aortic walls in arterio- 
sclerotic patients may suggest diagnosis of 
a dissection. Despite the existence of these 
pitfalls, diagnosis is possible when the ex- 
amination is carefully performed. The diag- 
nostic problems are reduced by obtaining 
good aortic opacification with high quality 
aortograms. 


SUMMARY 

Acute dissecting aortic aneurysm con- 
tinues to be associated with a poor progno- 
SIS. 

Angiographic study of aortic dissecting 
aneurysms is useful both in establishment 
of the diagnosis and in delineation of ana- 
tomic details important in management. 

Aortographv mav be performed either bv 
percutaneous Seldinger approach or through 
a brachial arteriotomy. 

The importance of verifying the position 
of the catheter in the false or true channel, 
before injecting the contrast medium under 
high pressure, is emphasized. 

Demonstration of the intimal tears, the 
extension of the dissection, the deformation 
of the true channel, the degree of aortic in- 
sufficiency and the degree of involvement 
of the aortic branches are the major goals 
of the angiographic examination. 

The pitfalls in angiographic diagnosis, 
particularly in cases with cystic medial 
necrosis with dissection, are discussed. 
Alberto Barcia, M.D. 

Department of Diagnostic Radiology 
University of Alabama Medical Center 
Birmingham, Alabama 35233 
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DYNAMICS OF BALLOONS IN INTRAAORTIC 
COUNTERPULSATION* 


Ву W. BLEIFELD, M.D., К. MEYER-HARTWIG, Ivo. Grap., W. IRNICH, Dn. Ixc., 
W. D. BUSSMANN, M.D., and J. MEYER, M.D. 


AACHEN, WEST GERMANY 


N HYPOTENSIVE states, counterpul- 

sation with intraaortic balloons 1s some- 
times ineffective for 2 reasons: (1) the 
aortic compliance AV/AP increases with 
lowered arterial pressure resulting in a dec- 
rement of pulse pressure, if a fixed volume 
Is given into the aorta; and (2) the decrease 
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Fic. 1. Experimental set-up for the model studies. 
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in the diameter of the aorta 1n low pressure 
states may lead to occlusion of the aorta 
by the balloon. 

In aiming to optimize intraaortic balloon 
pulsation, cineangiographic investigations 
in models and in animal experiments were 
performed to obtain knowledge on the in- 


2. 


Ў 


model 
aorta 


The model aorta is connected to the safety chamber and the balloon driving system. Pressures in the 
safety chamber and the model aorta are recorded on a 6 channel printer. Cineroentgenograms were taken 


on 35 mm. film with 80 frames/sec. 


* From the Department of Interna] Medicine I and Helmholtz-Institute for Biomedical Engineering (Director: Professor Dr. S. 


Effert), Rhein.-Westf. Technische Hochschule, Aachen. 


Supported by the Stiftung Volkswagenwerk and the Deutsche Forschungsgemeinschaft. 
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—— Aortic arch 
Proximo! aortic pressure 





l'1G. 2. Experimental set-up for the animal studies. 

The intraaortic balloons are positioned in the 
descending aorta (straight balloons) or in the aortic 
arch (bent balloons; see Fig. g and то) from the 
femoral artery connected to the safety chamber 
and the driving system. a) and b) represent the 
pressure and volume reservoirs, which are switched 
by solenoid valves to the safety chamber. 


INFLATION 


DEFLATION 
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Hating and deflating behavior of different 
balloon catheters. Bent balloons, which 
simulate the shape of the aortic arch!? and 
straight balloons in the descending aorta 
were studied. 


METHODS 
MODEL STUDIES 

The investigations were performed in a 
model of an aorta with pressure volume 
characteristics approximating those of a 
natural aorta within the pressure range to 
be considered. The model aorta consists of 
a Perspex case of 3,500 cm? volume, 
which is partially filled with water and air. 
The pressure inside the case and the air 
pad may be varied in order to simulate the 
compliance of a natural aorta. Details of 
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Fic. 4. Drawings from cineroentgenograms of a straight balloon (28 ml.) in the model aorta in vertical position; 


12.5 msec. time interval between each frame. 


The tip of the balloon is fixed at the bottom of the model, in reverse from the position in Figure 3. Under 
these conditions first gas filling can be seen at the end of the balloon (2). Deflation begins at the tip. 


the model aorta have been described pre- 
viously.? The model investigations were 
performed to study the influence of pa- 
rameters determining balloon dynamics, 
such as pressure differences along the bal- 
loon, the velocity of inflation and the con- 
ditions governing the volume displacement 
in the aorta. Figure 1 shows the set-up for 
the model studies. 

The balloons under study were fab- 
ricated from polyurethane with a length of 
200 mm., a width of 15 mm., a volume of 
28 ml. and a wall thickness of 100 pm. 
Pb O, was added to the polyurethane to 
make the balloon clearly visible on cine- 
roentgenographic films. The balloons were 
connected to the driving system as de- 


scribed in details elsewhere.“ Inflation and 
deflation of a 30 ml. balloon were com- 
pleted within 58 msec. and go msec., re- 
spectively. Both phases were measured 
from the electrical signal triggering the 
solenoid valves of the driving unit. In the 
safety chamber and in the model aorta, 
pressures were measured with Statham* 
P 23 Db gauges to keep the experimental 
conditions constant. The recordings were 
performed with a paper speed of 500 mm./ 
sec. оп a 6 channel printer.t The cinean- 
giograms were taken on 35 mm. film by a 
cine camera} with 80 frames/sec. The time 


* Statham Instruments, Inc., California/USA. 
t Oszillomink, Siemens, Erlangen/West Germany. 
і Ariflex, Arnold & Richter, München/West Germany. 





thsi, 
6 УУУУ 


lic. 3. Cineroentgenograms of an inflation and deflation phase from а straight balloon (28 ml.) polyurethane 


with Pb О» in the model aorta in vertical position. 


As the tip of the balloon is fixed to the top of the model, the end 2 is under a hydrostatic pressure of 
14 mm. Hg. The time interval between each frame is 12.5 msec. Inflation begins with a small distention 
of the tip of the balloon (Frame 2) proceeding to the end 2 (Frames 3-5). During deflation the gas first 
leaves the balloon end 2 (Frames 2 and 3). The balloon tip is deflated in the last frames (Frames $ and 6). 
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ас. 5. Influence of prevented radial volume displacement without pressure difference. 
Right. Experimental set-up: model aorta in horizontal position; straight balloon (28 ml.) surrounded by a 


stiff wall. 


Left. Drawings from cineroentgenograms. Time interval between each frame is 12.5 msec. Typical balloon 
"trapping" is seen in Frame 35. The tip and the end of the balloon are inflated, whereas the middle is still 


collapsed. 


between 2 pictures was 12.5 msec. For the 
evaluation of a single inflation or a de- 
Hation of the balloon, ¢ to 7 frames were at 
disposal. A time code (cinechronocard$), 
simultaneously recorded with the pressure 
tracing and the films, served for syn- 
chronization of the angiograms and the 
pressure records. By projecting|| the films 
on a screen, the aorta and the balloon were 
magnified to original size. The contours of 
the aorta and the balloon were copied on 
paper. 
ANIMAL EXPERIMENTS 

The animal experiments were performed 
on anesthetized dogs (Fig. 2). Straight 
balloons, as used in the model studies, 

§ Cinechronocard, Siemens, Erlangen/West Germany. 


| Targe Arno*, Copenhagen/Denmark. 
{| Vygon, Breitscheid/West Germany. 


were placed from a femoral artery into the 
descending aorta; bent balloons were placed 
into the ascending aorta and the aortic 
arch. Pressures at the tip and the end of the 
balloons were taken from 8 F NIH** cath- 
eters of identical length introduced from a 
carotid artery and a femoral artery, respec- 
tively. R-wave triggered diastolic injections 
of contrast medium were used for the cine- 
angiograms. 


RESULTS 
MODEL STUDIES 


If the balloon is suspended in the model 
aorta in a vertical position, there is a hydro- 
static pressure difference between the tip 
and the end of the balloon. This pressure 
difference can be varied by oblique posi- 


** USCI, Glens Falls, New York/USA. 
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Fic. 6. Influence of prevented radial volume displacement with hydrostatic pressure difference. 
Right. Experimental set-up: model aorta in vertical position; hydrostatic pressure on the end of the 
balloon 14 mm. Hg; straight balloon (28 ml.) surrounded by a stiff wall. 
Left. Drawings from cineroentgenograms. Time interval between each frame is 12.5 msec. Inflation ad- 
vances uniformly from the tip to the end of the balloon. Balloon “trapping” (Fig. 5) is not to be seen. 


tioning or reversed bv turning the model. 

Figure 3 shows the inflation and deflation 
with the balloon tip suspended towards the 
top of the model. Under these conditions, 
the balloon end is under a pressure which 
is 14 mm. Hg higher than that at the tip. 
In Frame 2, the gas filling of the balloon 
begins at the tip, proceeds to the end of the 
balloon and is completed in Frame 5. The 
deflation is accomplished within 6 frames 
from the end to the tip. Thus, the part of 
the balloon which is deflated finally is the 
tip. 

In a graph (Fig. 4), in which the con- 
tours of the balloon are drawn in accord- 
ance with the projected film, the reverse 
situation is shown: the balloon 15 sus- 
pended in the model with the tip towards 


the bottom. The pressure at the tip exceeds 
that of the end by 14 mm. Hg. The first 
distention of the balloon by gas now be- 
gins at the end; 2.е., the part of the balloon 
with the lowest hydrostatic pressure. 
Figures 5 and 6 demonstrate the influ- 
ence of prevented radial volume displace- 
ment. While in the above mentioned inves- 
tigations (Fig. 3; and 4), a free distention 
of the balloon in the wide area of the model 
aorta was established, the free radial vol- 
ume displacement is now prevented by 
surrounding the balloon with a stiff tube. 
The balloon is in a horizontal position (Fig. 
5). In Frame 3, the tip and the end of the 
balloon are fully distended, but not the 
center. This occurs because the rapid gas 
filling of the balloon prevents the fluid sur- 





FIG. 7. 


(A-D) Cineroentgenograms of an inflation phase of a straight balloon (28 ml.) in a dog (So frames 


| ) 
Ct. * 


Infation begins in Æ and B with a small distention of the balloon, proceeds in C and is completed in D. 


rounding the balloon from being displaced 
as fast as it is in the model without the 
tube. However, this “trapping” effect! dis- 
appears if, under the same conditions, a 


pressure ditference between tip and end of 


the balloon is established. The balloon is 
frst inflated in that part where the lower 
pressure 1s exerted (Fig. 6). 

Changes of inflation velocities ranging 
from 24 to 600 msec. resulted only in a 
delayed inflation of the balloon and did 


not lead to qualitative variations when 
compared with the described balloon dy- 
namics. 


ANIMAL EXPERIMENTS 
Figure 7, 4-0, shows a representative 
inflation procedure of a straight balloon 
(28 ml.) in a dog. It is obvious from Frame 
| that the first gas filling is seen around the 
central inlet. In Frame 2 the maximal dis- 
tention of the balloon can be seen at the 
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tip proceeding, in Frame 3, to the end. 
Complete filling is established in Frame 4. 
Leflation proceeds in the reverse mode 
beginning at the end. The pressure tracings 
ir. the living animal, without balloon-action 
(Fig. 8, 4 and B), show that the pressure at 
the balloon end (distal aortic pressure) at 
the time of aortic valve closure exceeds 
taat of the tip (proximal aortic pressure) 
ky about 20 mm. Hg. From pressure rec- 
ords during balloon pulsation it is ob- 
vious that there is a pressure difference be- 
tween the balloon tip and end during the 
ciastole that is in the range of 15-40 mm. 
Hg at the beginning of the deflation. 

The dynamics of an aortic arch balloon 
in the living animal are shown in Figures 
9 and 1o. In Frame 2, the first expan- 
sion of the balloon is visible in the aortic 
arch. Complete distention of the bent part 
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їс. 8. Pressure tracings in the proximal and distal 
aorta (A) without and (B) with balloon action. 

At the beginning of inflation (4), the pressure in 
the distal aorta exceeds that of the proximal aorta 
by 20 mm. Hg. Following diastolic increase, at the 
beginning of deflation (B), the proximal aortic pres- 
sure is 40 mm. Hg higher than the distal aortic 
pressure. 
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is attained in Frame 3, proceeding from 
there to the end. Pressure tracings are 
similar to those with the straight balloon. 
At the beginning of the filling process the 
pressure at the balloon end is 10-15 mm. 
Hg higher than at the tip. 

The deflation of the aortic arch balloon 
is analogous to that of a straight balloon 
beginning at the tip, because the pressure 
during the whole deflation is higher at the 
tip than at the end (Fig. 10). 


DISCUSSION 


The investigations presented were per- 
formed to enlighten the cause of an insuf- 
ficient diastolic increase with intraaortic 
balloon pulsation in low pressure states. In 
accordance with the model investigations 
in the living animal, the balloon dynamics 
are definitely dependent on the pressures 
in the aorta. At the time of aortic valve 
closure, the pressure at the end of the bal- 
loon exceeds that at the tip by 10 to 20 mm. 
Hg.’ Thus the gas first fills the tip of the 
balloon. By this mechanism, in hypoten- 
sive states with reduced diameter of the 
aorta, the distention of the balloon tip may 
occlude the aorta without effective increase 
of blood pressure. Diastolic increase of 
blood pressure, following the expansion of 
the balloon, leads to a pressure increase in 
the proximal aorta of about 40 mm. Hg. 
Thus, gas first leaves the tip of the balloon. 
Because of the reversed pressure gradients, 
both deflation and inflation are first seen 
at the tip of the balloon in the proximal 
part of the aorta. 

The trapping phenomenon described by 
Laird ef al. and Jones, indicating simul- 
taneous inflation of the balloon tip and 
end, is based on a model of an aorta 
which does not fit to the conditions 27 vivo. 
Their investigations were performed in 
horizontal positioned aortic models with 
stiff walls. Figure 5 shows that their results 
can be reproduced in our model with a 
stiff wall and in a horizontal position. How- 
ever, balloon trapping disappears if pres- 
sure differences exist between the tip and 
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ас. 9. Inflation of an aortic arch balloon (28 mi.) in a dog. 
Top. Drawings from cineangiograms. Time interval between each frame is 12.5 msec. The pictures are 
taken at the time marked in the pressure tracings. Gas filling occurs first in the tip of the balloon (Frames 2 


and 3), than advances to the end (Frames 4 and 5). 


Bottom. Records corresponding to the cineangiograms. From above to below: cinechronocard signal for 
correlation of pictures to records, proximal and distal aortic pressures, measured at the tip and the end of 
the balloon; solenoid valve signal from the balloon driving system; ECG. Corresponding to Frame 2, the 
pressure is higher at the end of the balloon (distal aortic pressure) when inflation begins. 


the end of the balloon. Jn vivo conditions, 
resulting in balloon trapping, will probably 
only occur if the balloons are relatively 
large compared with the diameter of the 
aorta and if the aortic elasticity is ex- 
tremely low. 

The dynamics of the aortic arch balloon 
are similar to those of the straight balloon. 
However, more effective diastolic increase 
is accomplished with pulsation in the aortic 
arch even in low pressure states. The 


diameter of the aorta is largest in the as- 
cending part and the distention of the bent 
part of the balloon is extremely rapid. In 
addition, there is only little dumping of the 
pressure wave, because diastolic increase 
occurs nearer the aortic valve. 


SUMMARY 


To optimize intraaortic balloon pulsa- 
tion, the inflation and deflation mecha- 
nisms of different intraaortic balloons were 


VoL. 116, No. 1 


— С 


” алак 


XS 


э 


~ 
<. 


“ққ 





О 
e 


AORTIC- ARCH BALLOON 
Deflation phase 






Dynamics of Intraaortic Counterpulsation 163 











f 
a 
| 
® € © 
ip кыйл. Cinechronocard 
Pressure 
mm Hg 90006 distal 


/ Aortic pressure 


proximal 


Solenoid Valve Signal 





200 
ECG 


“1G. 10. Deflation of an aortic arch balloon (28 ml.) in a dog. 
Top. Drawings from cineangiograms. Time interval between pictures is 12.5 msec. Gas first leaves the 


tip of the balloon. 


Bottom. Records corresponding to the cineangiograms (see Fig. 9). Corresponding to Frame 2, the pres- 
sure is higher at the tip of the balloon (proximal aortic pressure) when deflation begins. 


studied in a model aorta with pressure 
volume characteristics approximating those 
of a natural aorta and in anesthetized dogs 
by cineangiography. It could be demon- 
strated that inflation of straight balloons 
begins at the tip and proceeds from there 
to the end of the balloon. The distention 
of the aortic arch balloons is first observed 
in the aortic arch; inflation than proceeds 
to the end of the balloon. Deflation of 
both balloon types has the same direction 
as inflation, beginning at the tip. 


From the model investigations it can be 
concluded that the balloon dynamics are 
definitely pressure dependent: inflation be- 
gins in that balloon part, where the pres- 
sure 15 lowest; deflation where the highest 
pressure 1s exerted. These results explain 
the behavior of balloons 777 vivo. 

In the aorta of living dogs in the early 
diastole, the pressure nearest to the heart 
is less than in lower parts of the aorta. 
Therefore, gas filling is first accomplished 
at the balloon tip. However, following 
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diastolic increase in late diastole, the pres- 
sure difference between the proximal and 
distal aorta is reversed: deflation begins at 
the tip of the balloon. 

When hypotension decreases the diame- 
ter of the aorta to that of the balloon, oc- 
clusion is produced at the balloon tip and 
only a minor or no pulse wave is allowed to 
run towards the heart. This is the reason 
for failure of intraaortic balloon pulsation 
in very hypotensive states and in those 
with a small diameter of the aorta. 


Professor Dr.med. W. Bleifeld 
Department of Internal Medicine I 
RWTH Aachen 

Goethestrafe 27/2 

D-5100 Aachen 

West Germany 
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TOTAL AORTOGRAPHY IN THE DIAGNOSIS 
OF TAKAYASU'S ARTERITIS* 


By ADAM LANDE, M.D., and ANITA GROSS, M.D. 


NEW YORK, NEW YORK 


AKAYASU’S disease is an arteritis of 

unknown etiology involving the aorta 
and its branches as well as the pulmonary 
arteries. Although first recognized as a 
clinical entity in. Japan, more current re- 
ports from Asiat Africa, >” West Euro- 
pean countries; esae and the US. A 4 
1317,4 indicate its world-wide occurrence. 
The disease is apparently much more com- 
mon in the U.S.A. than is generally 
suspected.”4 

There appear to be several reasons for the 
infrequent recognition of this abnormality: 
(1) the impression still prevails that the 
syndrome is mainly confined to the Orient; 
(2) the full extent of vascular involvement 
in this abnormality has been recognized 
only in recent years;*:?°?1.23 (3) the symp- 
tomatology of Takayasu’s arteritis 1s very 
variable (it has been described as “‘one of 
the great imitators of medicine”?! and pa- 
-jients are frequently treated for a variety of 
complaints without the benefit of total 
iortography which is of primary diagnostic 
value); (4) finally, the disease is recorded 
under different names. These include 
Takayasu’s arteriopathy or pulseless dis- 
ease," primary arteritis of the aortic arch,’ 
brachiocephalic arteritis,*! reversed coarc- 
tation,® subisthmic aortic stenosis of the 
descending aorta, primary arteritis of the 
abdominal aorta,’ atypical coarctation of 
the aorta,! and arteritis of the aorta and its 
major branches.’ 

The authors reviewed 8 cases of Taka- 
yasu’s arteritis. These cases represent a 
good cross section of the diversity of an- 
atomic involvement in this disease. 


HISTORIC ASPECTS 


In 1908 Takayasu, an ophthalmologist, 
first described peculiar eyeground changes 


in a young female, consisting of wreathlike 
anastomoses in the central vessels of the 
retina. The attention of clinicians was 
subsequently drawn to absent pulsations in 
brachiocephalic vessels in association with 
ocular changes. Shimizu and Sano” de- 
scribed the clinical picture of obliterative 
brachiocephalic arteritis, leading to cerebral 
symptoms and arteriovenous communica- 
tions in the retina. They named the syn- 
drome “pulseless disease." Frévig and 
Loken,’ and Ask-Upmark!? subsequently 
reported similar cases from Scandinavia. 

The very first reports had already recog- 
nized that the inflammatory process is not 
confined to the arch alone but may extend 
to involve the descending and abdominal 
aorta. 

As angiographic and autopsy evidence 
accumulated, the full extent of the disease 
became apparent. Nasu,” in a review of 21 
autopsies, found involvement of both the 
thoracic and abdominal aorta in the 
majority of cases. Occasionally the descend- 
ing or abdominal aorta was coarcted. 
Stenosis or occlusion. of the abdomino- 
visceral and renal arteries was common. 

The pulmonary arteries were similarly 
affected in the majority of cases. 

Inada ef al." Kozuka et a/.,? Yamada 
et al., ? and Ueda ef 21. provided convinc- 
ing clinical, angiographic and pathologic 
evidence that the so-called “atypical co- 
arctation of the aorta” represents a variable 
localization of Takayasu’s arteritis with or 
without involvement of the arch. 

The differential features of atypical 
coarctation from congenital isthmic co- 
arctation have been outlined by several 
authors.}!:15:18-20 

Takayasu’s disease is currently recog- 
nized as an arteritis of unknown etiology 


* From the Department of Radiology, New York Medical College, Flower Fifth Avenue and Metropolitan Hospitals, New York, 


New York. 
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which may involve the aorta and any of the 
larger elastic arteries and which mav pro- 
gress to stenosis, occlusion or aneurysmal 
dilatation of the affected vessels.?:29.23 


PATHOLOGIC ASPECTS 


The characteristic angiographic findings 
correlate closely with the pathologic fea- 
tures of the disease. 

In the early stages, the adventitia and 
media are infiltrated by lymphocytes and 
plasma cells...” Cuffing of the vasa 
vasorum may produce thickening and 
obliteration of the nutrient arteries. With 
progression, diffuse inflammatorv tissue 
proliferates, leading to focal or diffuse 
disruption of the tunica elastica and muscu- 
laris of the media. Fibrous tissue replaces 
the functional elements of the vessel with 
thickening of the arterial wall. 

The intima is not directly involved in the 
inflammatory process. Fibrous intimal 
thickening is a secondary reactive phe- 
nomenon occurring at sites of arteritis. 
The degree and character of intimal pro- 
liferation varies. In the aorta, at sites of 
severe narrowing, the intima may be 
markedly thickened with irregular in- 
foldings into the lumen.!??! In the absence 
of severe narrowing, intimal hyperplasia 
may assume a more uniform distribution.’ 
Our experience at aortography indicates 
that, except for segments of severe narrow- 
ing, the internal surface of the aorta tends 
to be smooth even when the contour of the 
vessel is grossly affected. 

The histologic appearance will vary de- 
pending upon the stage and duration of the 
disease.^ In more chronic cases fibrosis 
predominates,” with variable degrees of 
secondary postinflammatory deposition of 
calcium. 30 

Hypertension is common in Takayasu’s 
arteritis due to renal involvement or co- 
arctation and may accelerate the devel- 
opment of secondary atheromatosis.? 
Characteristically, however, atheromatosis 
is frequently limited to the segments of the 
aorta at and proximal to the site of co- 
arctation. 9.26 
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Arteritis of the aorta may extend into 
any of its branches, leading to stenosis or 
occlusion. The coronary arteries are usually 
not directly involved. Intimal thickening of 
the aorta, however, may narrow the coro- 
nary ostia^^? leading to anginal pain?*? 
and sometimes myocardial infarction.? 52? 
Extension of aortitis into the aortic valves 
with contraction and insufficiency has been 
described.1:!8 


CLINICAL ASPECTS 


In the majority of patients Takayasu’s 
arteritis begins with acute systemic signs 
and symptoms." 5.5 After the generalized 
manifestations subside, stenosing arterial 
changes are responsible for the clinical 
symptoms of regional ischemia. Frequently 
the onset is insidious? or the disease as- 
sumes an intermittently relapsing course. 

Nonspecific findings in the early pre- 
pulseless phase are: fever, arthralgias, 
anorexia, vomiting, cough, palpitations 
etc.^^7?* Local tenderness over the affected 
arteries may appear. 

Clinical evaluation is of eminent impor- 
tance in the chronic stage of the disease 
because of the variability of the presenting 
symptoms. 

Involvement of the carotid arteries leads 
to a variety of cerebral and visual distur- 
bances.?* 

Coarctation of the aorta is associated 
with hypertension in the upper trunk and 
decreased pulsations in the lower limbs 
closely resembling congenital isthmic co- 
arctation.'® Secondary to stenosis or oc- 
clusion of the renal arteries, renovascular 
hypertension is common. 

Signs of heart disease are observed in 
the majority of patients?’ in the form of 
effort angina, myocardial infarction? 
heart murmurs,” or cardiac failure second- 
ary to hypertension. Cardiac murmurs 
without significant valvular disease are 
common.? Rare valvular involvement 
seems to be confined to the aortic valves, 
due to direct extension of aortitis.! 

A close relationship between Takayasu’s 
arteritis and autoimmune systemic dis- 
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orders has been suspected by several in- 
vestigators.^1?:5.?* Although the etiology of 
Takavasu's arteritis remains obscure, the 
concept of an autoimmune mechanism 1s 
currently favored. This, however, lacks 
definitive proof.!? 

Laboratory findings of elevated y and 
a2 globulin fractions and sedimentation 
rate, although nonspecific, support the 


hypothesis of autoimmune disease.!^ 1:17. 
20,23,24 


MATERIAL AND METHOD 


Aortography was performed in 8 cases 
of Takayasu’s arteritis. Apparently due to 
greater awareness, 5 of these cases were 
identified within the last year. 

All patients were females ranging from 
18 to 75 years of age. All were residents of 
New York City. Six were natives of Puerto 
Rico, 1 was born in Haiti and 1 in Guate- 
mala. 

The aim of arteriography was to visua- 
lize the entire aorta and all its branches. 
The site of puncture is frequently dictated 
by the location and degree of vascular 
obliterative changes. For example, in the 
presence of coarctation, an axillary punc- 
ture for visualization of the arch and 
descending aorta usually needs to be 
supplemented by a femoral puncture for 
satisfactory demonstration of the abdom- 
inal aorta. 


REPORT OF CASES 


Case т. This 38 year old Puerto Rican female 
was admitted with a history of blurred vision in 
her left eye and increased pulsations in her neck 
since childhood. Dyspnea on exertion, pal- 
pitations, frequent headaches and hyperten- 
sion had been present for 14 years. 

At physical examination the blood pressure 
in the right arm fluctuated between 180 to 300 
mm. Hg systolic and 50 to 60 mm. Hg diastolic, 
waereas the blood pressure in the left arm was 
90/60 mm. Hg. Left eyeground examination re- 
vealed central fragmentation and beading of 
arterioles and venules. The retinal background 
was pale with only a few thin vessels. An ejec- 
tion systolic murmur was present over the 
pulmonic area. 
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Significant laboratory findings included: an 
elevated sedimentation rate of 75 mm. /hr.; non- 
reactive V.D.R.L.; total protein, 7.6 gm. per 
cent, with 53 per cent albumin. Electrophoresis 
disclosed an elevation of a2 globulin fraction. 

At roentgenography calcification outlined the 
arch, the descending aorta and in a patchy 
fashion the abdominal aorta down to the bi- 
furcation. At cardiac catheterization no val- 
vular abnormalities were found. At retrograde 
aortography, widespread changes of arteritis 
were shown (Fig. 1, 4 and В). 

The patient is being followed in the cardiac 
clinic and is maintained on antihypertensive 
drugs with gratifying symptomatic relief. 


Case п. This 26 year old Puerto Rican fe- 
male was admitted with headaches and dizzi- 
ness of several months' duration. Hyperten- 
sion had been known for at least 2 years. Except 
for a past history of cervical lymphadenopathy 
since childhood, she was apparently in good 
health. 

Significant physical findings were confined to 
severe hypertension in the left arm of 220/140 
mm. Hg with unobtainable blood pressure in 
her right arm. Enlarged nontender lymph nodes 
were palpated in the left cervical region. Loud 
murmurs were heard over the base of the heart. 

Laboratory studies revealed: a rapid sedi- 
mentation rate of 7o mm./hr.; total protein of 
6.5 gm. per cent, with 53 per cent albumin. 
Electrophoresis disclosed elevation of y and o2 
globulins. V.D.R.L. was nonreactive. 

Biopsy of the cervical lymph nodes was re- 
ported as tuberculous lymphadenitis. 

Chest roentgenography demonstrated a small 
area of linear calcification in the arch. 

At cardiac catheterization, no valvular ab- 
normalities were found. The main pulmonary 
artery pressure was 80 mm. Hg with a drop to 
co mm. across the right and left pulmonary 
arteries indicating a functionally significant bi- 
lateral stenosis. Pulmonary arteriography dem- 
onstrated arteritic involvement of the pul. 
monary arteries (Fig. 2C). At aortography 
multiple sites of occlusion and aortic wall in- 
volvement were shown (Fig. 2, Æ and B). 

The patient refused surgical intervention and 
is being treated medically. 


Case ri. This 24 year old Puerto Rican fe- 
male was first hospitalized in 1963 at the age of 
18 years. Since childhood she complained of 
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l'1G. т. Case т. (4) Arch aortogram. The left 
carotid artery is occluded at its orifice. The 
left subclavian artery is obliterated distal 
to the thyrocervical trunk (black arrow). 
Both vertebral arteries are enlarged (arrow- 
heads). The right common carotid artery 15 


shghtly narrowed (white arrow). At thoracic aortography the lower descending aorta was moderately nar- 


rowed with smooth borders. The upper abdominal 


aorta assumed again a normal caliber. (B) Low abdom- 


inal aortogram. On plain roentgenograms, spotty calcification outlined the descending and abdominal 
aorta. The infrarenal abdominal aorta is narrowed with slight constriction (black arrow). Isolated changes 
of this nature can be easily overlooked. A large left colic artery (white arrows) proceeds to supply the 
superior mesenteric artery which was occluded 2 cm. from its origin. 


dyspnea on effort, intermittent claudication in 
the legs, hot flushes and headaches. 

Significant findings at admission were: hyper- 
tension of 190/110 mm. Hg equal in both arms 
and hypotension in her lower limbs with systolic 
pressure recorded at 80 mm. Hg. A systolic 
murmur was heard along the left sternal border. 

The laboratory data were within normal 
limits. 

Heart catheterization showed no abnor. 
malities. Anticipating an isthmic coarctation of 
the congenital variety, contrast material was 
injected at the orifice of the left subclavian 
artery. A diffuse marked narrowing of the de- 
scending aorta was shown (Fig. 3). 

The patient was operated on in 1964 and a 
thoraco-abdominal aortic bypass procedure was 
performed. Since the operation the patient be- 
came completely asymptomatic. When last 
seen in 1969 her blood pressure was 125/80 
mm. Hg. 


Case IV. This 36 year old Guatemalan female 
was first hospitalized in 1958 at the age of ir 
years with a several year history of hyperten- 
sion headaches, dizzy spells, dyspnea on ex- 
ertion and coldness of the feet. 

Significant physical findings at the first ad- 
mission were hypertension nearly equal in both 
arms of 170/110 mm. Hg and feeble femoral 
pulses. A systolic. murmur along the right 
sternal border and a diastolic blowing murmur 
over the left one were present. A clinical diag- 
nosis of congenital aortic coarctation, adult 
type, was made and the patient was explored. 
At operation it was realized that the coarcta- 
tion was atypical in type with the area of severe 
narrowing in the region of the diaphragm. A 
hard calcified arch and a cylindrical calcified 
aneurysm of the left subclavian artery were 
palpated. 

A few weeks later, a side-to-side thoraco- 
abdominal aortic bypass was performed using a 
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FIG. 2. Case п. (4) Arch aortogram. The arch is slightly narrowed. The right subclavian artery is completely 
occluded distal to the thyrocervical trunk. Rich collateral circulation composed of the upper 3 intercostals 
and branches of the thyrocervical trunk revascularized the axillary artery. Coiling of the second intercostal 
artery produced a very fine notching of the adjacent rib (white arrows). The left common carotid artery is 
constricted proximal to its bifurcation (white open arrows). The constricted segment is well demarcated 
with minimal irregularity of its contour and sharp luminal surface. Both vertebral arteries are of large 
caliber. Constriction of the left subclavian artery extends from the thyrocervical trunk to the first rib, with 
post-stenotic dilatation (black arrows). (B) Abdominal aortogram. Segmental constriction of the mid 
abdominal aorta (black arrows). A short segmental narrowing of the superior mesenteric artery can be 
identified distal to its origin (black open arrow). The left kidney has a double blood supply with the upper 
vessel occluded and the lower severely stenosed (small arrowheads). A rich collateral plexus is revasculariz- 
ing the left kidney, which was only slightly smaller than the right. The right renal artery is constricted 
throughout its length commencing about 5 mm. from its root (large arrowheads). The inferior mesenteric 
artery 1s occluded at its origin and was subsequently revascularized through the internal pudendal-rectal 
anastomosis. (C) Pulmonary arteriogram. The main pulmonary artery trunk is enlarged with smooth 
narrowing of the right main pulmonary artery (arrows). The vessels in the right upper lobe are irregular 
and sparse and there is marked decrease in perfusion to the left lower lobe with paucity of vessels indicating 
obstruction. On late roentgenograms of the arch aortography, enlarged bronchial arteries perfused these 
regions. 


FIG. 3. Case ш. Thoracic aortogram with the cathe- 
ter tip at the orifice of the left subclavian artery. 
Diffuse marked narrowing of the descending aorta 


with a grossly undulating contour. This elongated 
“atypical coarctation” tapers off gradually with 
the point of maximal narrowing located a few cm. 
above the diaphragm (black arrows). Distally the 
thoracic and abdominal aorta resume a normal 
appearance. A large lett mammary artery (white 
arrow) communicates with the inferior epigastric 
artery and through the musculophrenic branches 
with the inferior phrenic artery creating a promi- 
nent collateral channel. 


nylon graft. The lumen of the abdominal aorta 
was also reported narrowed. 

Following the operation the patient's clinical 
status remained essentially unchanged; the by- 
pass was assumed to be not patent. 

Serial electrocardiograms obtained over sev- 
eral months were interpreted as compatible 
with the evolutional changes of an anterior wall 
infarction. 

When readmitted in 1968 her clinical status 
had remained essentially unchanged. In addi- 
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tion, recent claudication appeared in the lower 
limbs. 

Significant laboratory findings were: elevated 
sedimentation rate of 45 mm./hr.; white blood 
cell count of 5,000-6,000, with persistent eo- 
sinophilia of 16 to 14 per cent. 

At chest roentgenography linear calcification 
outlined the isthmus and the cvlindrical dila- 
tation of the left subclavian artery. 

Cardiac catheterization performed 
through the right brachial artery. The catheter 
could be passed into the ascending aorta only 
with extreme difficulty. Mild aortic regurgita- 
tion was present. The blood pressure in the 
aortic root was recorded at 220/135 mm. Hg. 

A thoracic and abdominal aortogram was ob- 
tained and showed multiple segments of aortic 
involvement with coarctation of the descending 
portion (Fig. 4). The left subclavian artery was 
stenosed and the right subclavian artery never 
visualized during arteriography. Considering 
the difficulties encountered in passage of the 
catheter it was apparently stenosed and tem- 
porarily obstructed by the catheter. A bilateral 
subclavian obstruction induced a blood pressure 
of virtually equal levels in both upper ex- 
tremities. [he patient refused surgical interven- 
tion. 

She is being followed in the cardiac clinic and 
treated medically. 


Was 


Case v. This 18 year old Puerto Rican fe- 
male was admitted for evaluation of hyperten- 
sion with a 2 year history of headaches, blurring 
of vision, dizzy spells and occasional syncope. 
The past history was otherwise unremarkable. 

The blood pressure in her right arm was 180/ 
rio mm. Hg and 120/70 in her left arm. А 
systolic murmur was recorded over the base of 
the heart. 

The laboratory findings were within normal 
limits, except for an elevated sedimentation 
rate of 60 mm./hr. 

Chest roentgenogram demonstrated inden- 
tation of aortic contour in the region of the 
isthmus with a prominent aortic knob and 
ascending aorta (Fig. 5.7). А translumbar 
aortogram (Fig. 5 В) and a retrograde thoracic 
aortogram (Fig. 5С). demonstrated widespread 
involvement of the aorta and its branches. 

The subsequent surgical management of this 
patient will be the subject of a separate report. 


Case vi. This 52 year old Negro female from 
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Haiti presented with a history of several years 
от headaches, palpitations, precordial pain un- 
related to effort and mild dyspnea on exertion. 
Hypertension was first discovered 20 years 
prior to admission. 

The pertinent physical findings were equal 
hypertension in both upper extremities and 
ranging from 185/80 mm. Hg to 230/80 mm. 
Eg. The femoral pressures were equal and re- 
corded at 130 mm. Hg systolic. An ejection 
systolic murmur over the left sternal border was 
present. At lateral chest roentgenography a 
pencil-like calcification outlined the descending 
aorta. 

Thoracic and abdominal aortography was 
obtained. A diffuse narrowing of the descending 
aorta was shown (Fig. 6). 

The coarcted segment was excised and re- 
placed with a dacron graft. The postoperative 
course was uneventful. Her blood pressure 
stabilized at 130/80 mm. Hg and she was re- 
lieved of all her symptoms. 

The pathologic report was as follows: ''Por- 
tion of the descending thoracic aorta measur- 
ing II cm. in length, showing segmental 
atherosclerosis. gradually diminishing. prox- 
imally. There is subintimal calcification and 
severe focal medial fibrosis. Surgical ends are 
essentially normal. Such segmental changes are 
rot typical of ordinary atherosclerosis, but 
would rather suggest degenerative changes 
secondary to some previous vascular disease.” 


CASE vit. This 75 year old Puerto Rican fe- 
male was admitted because of congestive heart 
failure. The patient was hospitalized for the 
first time 6 years previously for fever of un- 
known origin. Hypertension was recorded at 
that time. Gradually progressive dyspnea and 
orthopnea developed several weeks prior to ad- 
mission. Except for pneumonitis in childhood 
the patient claimed to have enjoyed good 
health. 

At physical examination a loud systolic mur- 
mur was best heard over the apex of the heart. 
The blood pressure, equal in both arms, was 
-ecorded at 200/110 mm. Hg. The femoral 
pulses were of a good quality. 

Laboratory data of note included: elevated 
sedimentation rate of фо mm./hr.; total protein 
of 7.7 gm. per cent, with 50.5 per cent albumin; 
and nonreactive V.D.R.L. Protein electrophore- 
sis disclosed marked elevation of a2 globulin 
and moderate elevation of ат fraction. 
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[16. 4. Case Iv. Thoracic aortogram. The ascending 
aorta and the arch are dilated. A moderate segmen- 
tal narrowing with smooth contours and luminal 
surface is present in the isthmic region (white 
arrows). The aorta widens again distally only to 
become markedly constricted over several cm. 
before reaching the diaphragm (white open arrow). 
At the site of narrowing the aortic lumen is irregu- 
lar and shaggy. Post-stenotic dilatation of the 
upper abdominal aorta was present. The vessel, 
however, was moderately narrowed more distally, 
suggesting diffuse arteritic involvement. Calci- 
fication outlines the aneurysm of the proximal 
left subclavian artery (black arrow). Distally the 
vessel maintained a wide caliber and was then 
severely stenosed over the first rib with post- 
stenotic dilatation. The right subclavian artery 
through which the catheter was advanced never 
visualized indicating stenosis. 


Roentgenography showed calcification of the 
aortic arch and the abdominal aorta. Aor- 
tography revealed extensive involvement of the 
descending and abdominal aorta with obstruc- 
tive changes of the renal and visceral branches 
(Fig. Ts A-G). 

Under treatment the patient gradually im- 
proved and was discharged to the home care 
service. 
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FIG. §. Case v. (4) Roentgenogram of the chest 
demonstrates indentation of the aortic contour in 
the region of the isthmus (white arrows), with a 
prominent aortic knob and ascending aorta. At 
thoracic aortography a waist-like constriction 
measuring about 4 cm. in length was present in the 
isthmic region. The ascending aorta was dilated. 
The left subclavian artery was occluded at its 
root with revascularization of the distal vessel 
through the left vertebral artery. 





Fic. 5. (B) Translumbar aortogram demon- 
strates diffuse dilatation of the abdom- 
inal aorta, with multiple outpouchings, 

Р extending from the diaphragmatic hiatus 

Fj to Just proximal to the origin of the in- 
| ferior mesenteric artery. Both renal ar- 
teries are stenosed at their orifices with post-stenotic dilatations (black arrows). The superior mesenteric 
artery 1$ occluded about 2 cm. from its origin (black open arrow). The left colic artery (white closed arrow) 
and the marginal artery (black bowed arrow) Join at the splenic flexure to supply the superior mesenteric 
artery via the middle cclic artery (white open arrows). (C) Retrograde thoracic aortogram. The visualized 
superior mesenteric artery is again occluded distally after giving off a few jejunal branches (arrow). In 
sequential roentgenograms the opacification of the remaining superior mesenteric artery was accomplished 
by a large right branch of the middle colic arterv. The ileocolic artery and the remainder of the vessel were 
subsequently visualized 
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CASE VIII. This 31 year old Puerto Rican fe- 
male entered the hospital for evaluation of 
hypertension. She had enjoyed good health un- 
til the age of 18 years, when she developed 
headaches, dizziness and palpitations. Hyper- 
tension was first recorded at that time. 

Physical examination revealed a blood pres- 
sure of 180/80 mm. Hg, equal in both arms, 
апі diminished femoral pulses. A loud systolic 
murmur was heard along the left sternal border. 

Laboratory findings were: increased erythro- 
суге sedimentation rate of 36 mm./hr.; total 


єс. 6. Case уг. Thoracic aortogram shows that the 
ascending aorta and the arch are moderately di- 
lated, whereas the descending portion is diffusely 
narrowed and tapers off gradually towards the 
"rat-tail" narrowing 
has a grossly undulated contour. A shaggy luminal 
margin in the region of the severe constriction 


diaphragm (arrows). This 


suggests secondary atherosclerosis. Moderate 
post-stenotic dilatation of the abdominal aorta 
was characterized by an abrupt transition to a 
normally appearing vessel. The aortic branches 
were not affected. 
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Fic. 7. Case уп. (4) Thoracic aortogram. Segmental 
narrowing of the isthmus (arrow). The brachio- 


cephalic vessels are not affected. 


protein 7.2 gm. per cent, with 47 per cent 
albumin. Electrophoresis disclosed marked el- 
evation of y globulin and mild elevation of 8 
and o2 globulins. V.D.R.L. was nonreactive. 

At cardiac catheterization, no valvular ab- 
normalities were noted. Aortography disclosed 
diffuse narrowing of the descending and ab- 
dominal aorta with a short segmental coarcta- 
tion at the level of the diaphragm (Fig. 8, 4 
and B). 

At operation the wall of the coarcted region 
was markedly thickened with a fibrotic pro- 
trusion partially obstructing the lumen. Some 
atherosclerosis was present; however, it was not 
a prominent feature. After an endarterectomy 
a dacron patch graft was inserted over a dis- 
tance of about 6 cm. in order to widen the 
aorta. A biopsy of the aortic wall was obtained. 
Following operation there was moderate symp- 
tomatic improvement with the blood pressure 
stabilized at 160/80 mm. Hg. 

Specimens from endarterectomy showed non- 
specific fibrosis and some atherosclerosis. Frag- 
ments of the aortic wall revealed fibrosis with a 
few elastic fibers and decreased amount of 
recognizable smooth muscle. There were foci 
of inflammatory cells composed of polymorpho- 
nuclear cells and lymphocytes. 


ROENTGENOGRAPHIC AND ARTERIO- 
GRAPHIC FINDINGS 


Conventional roentgenography may fre- 
quently reveal vascular abnormalities sup- 
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FIG. 


7. (B) Smooth narrowing of the distal descending aorta is associated with marked coarctation of the 


abdominal part. The contour of the abdominal aorta is irregularly twisted with shaggy margins suggesting 
secondary atherosclerosis. (C) Below the level of coarctation, the distal abdominal aorta, the bifurcation, 
and the iliac arteries are unusually well preserved with smooth luminal margins. The right renal artery 
(large arrowhead) and the inferior mesenteric artery (small arrowhead) are stenosed at their orifices. The 
left renal artery is occluded at its orifice. A large left branch of the middle colic artery (black open arrows) 
and the left colic artery (white arrow) create a prominent collateral channel contributing to the supply of 
the inferior mesenteric artery. The narrowed descending aorta is outlined by linear calcifications (black 


closed arrow). 


porting the clinical impression of Taka- 
vasu's arteritis. 

Roentgenograms of the chest may show 
the ascending aorta to be prominent or 
dilated, whereas the descending aorta may 
display irregularity of its contour ( Fig. 4). 
[n coarctation of the aorta, rib notching 
may occasionally be observed!? (Fig. 24). 
Roentgenograms of the abdomen may dis- 
close diminution in size of one or both 
kidneys, while intravenous urography will 
indicate its ischemic nature. 


In the aorta, scarring, the sequela of 


arteritis, leaves its angiographically recog- 
nizable imprint in several patterns. A 
summary of regional involvement is out- 
lined in Table r. 

The most common findings were solitary 
or multiple segmental narrowings. Both 
the linear extent and the degree of narrow- 
ing are variable. Frequently, a localized 
constriction is clearly demarcated with 


sharp luminal surface (Fig. 2B). Skipped 
areas of involvement are common. A 
localized narrowing of the isthmic region, 
for instance, may be associated with seg- 
mental constriction or aneurysmal dilata- 
tion of the more distal portions of the aorta 
(Fig. 5, Æ and B). Occasionally the entire 
descending and abdominal aorta is diffusely 
narrowed with superadded segmental con- 
striction (Fig. 8, 4 and B). Dilatation of 
the ascending aorta is common. 

An outstanding feature of thoracic co- 
arctation is the predilection for the segment 
of severe constriction to be located at or 
shghtly above the diaphragm (Fig. 3; 4; 
6; and 8, <1 and B). In the elongated form of 
coarctation, the aorta has a wavy contour 
and tapers off gradually towards the dia- 
phragm (Fig. 3). Despite gross irregularity 
of the wall, the proximal portion of the in- 
volved segment tends to be sharply deline- 
ated, whereas the constricted segment is 
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ttc. 8. Case уш. (A) Left ventriculogram in right anterior oblique projection. Small hypertrophic left 
ventricular chamber. Marked dilatation of the ascending aorta and the arch is probably secondary to 
aortitis. Diffuse narrowing of the descending aorta with a short segmental constriction at the level of the 
diaphragm (arrow). (5) Diffuse narrowing of the abdominal aorta with grossly irregular contours. The 
origin of the right renal artery is slightly narrowed (arrow). The distal abdominal aorta, the bifurcation, 
and the iliac arteries appear normal. 


TABLE | 


SUMMARY OF REGIONAL INVOLVEMENT 
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shaggy in outline (Fig. 4; and 6). This 
is especially. true in older hypertensive 
patients in whom the appearance of second- 
ary degenerative atherosclerosis can be 
anticipated. High blood pressure proximal 
to severe narrowing and the hemodynamic 
stress at the site of constriction are the 
accelerating factors. Distal to the site of 
coarctation, there is frequently an abrupt 
transition to a normally appearing aorta. 

In a 75 year old patient, the abdominal 
aorta was severely contracted and twisted 
with irregular margins indicating secondary 
atherosclerosis (Fig. 75). The distal ab- 
dominal aorta and the bifurcation, com- 
monly involved in ordinary atheroscle- 
rosis" were conspicuously spared (Fig. 7C). 
This observation indicated a different 
etiologic process. Corroborative evidence 
of Takayasu's aortitis was further provided 
in this patient by the appearance of the 
descending aorta and the isthmic region 
(Fig. 7, 4 and B). 

Recognition of aortic involvement is of 
decisive diagnostic importance. Aortog- 
raphy uncovered evidence of unsuspected 
aortitis in all patients. In some cases, 
angiographic findings were limited to the 
aorta only (Fig. 3; 6; and 8, 4 and В). 

Review of the literature?1132.15.5-19 and 
the characteristic aortographic features as 
illustrated in our cases produce a highly 
distinctive appearance of the diseased 
aorta. It has to be emphasized, however, 
that Takayasu's disease may apparently 
affect the major arterial branches without 
angiographically detectable involvement 
of the aortic wal].29.25 

Arteritis of the aorta and its branches has 
been described in association with rheuma- 
toid arthritis,” systemic lupus erythema- 
tosus,'^ and ankylosing spondylitis.” These 
rare reports lack sufficient arteriographic 
documentation to permit a valid compari- 
son with Takayasu’s arteritis. 

Although premature atherosclerosis may 
cause occlusion or stenosis of aortic 
branches, it cannot duplicate the appear- 
ance of the aorta produced by Takayasu’s 
disease. 
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Aortography disclosed unsuspected ste- 
nosis or occlusion of branch vessels in the 
majority of the patients. The characteristic 
sites and the appearance of occlusive arte- 
rial changes may frequently indicate the 
nature of the disease. 

The subclavian arteries were frequently 
involved. Except for 1 instance where the 
subclavian artery was occluded at its 
orifice, the proximal aspect of the vessel 
remained patent. The site of occlusion was 
typically just beyond the thyrocervical 
trunk and the site of stenosis over the first 
rib (Fig. 14; 24; and 4). 

A unique situation arises in the presence 
of bilateral subclavian artery obstruction in 
association with coarctation of the aorta. 
In such a case, a direct recording of the 
aortic root pressure may be the only means 
to obtain the actual level of the patient’s 
hypertension (Case Iv). 

In 1 instance the left carotid artery had 
a long constriction of its distal portion 
(Fig. 2.7). The affected area was sharply 
demarcated with minimal degree of ir- 
regularity of its lumen. This type of seg- 
mental stenosis is unique and when present 
is highly suggestive of Takayasu’s arter- 
1015.581 [n the presence of occlusion of the 
carotid arteries, the vertebral arteries tend 
to be large, serving as collateral channels 
(Fig. 1,7; and 2.4). In general, obliterative 
disease of the carotid arteries is confined to 
the proximal aspect of the vessels, but it 
may extend as far as the base of the skull,’ 
and their outline is frequently markedly 
irregular. 

The renal arteries were significantly 
affected in about a half of the patients. The 
involvement was usually bilateral. Occlu- 
sion of the renal arteries was observed at or 
in proximity to their orifices (Fig. 22; and 
7, B and C). Renal artery stenosis mani- 
fested itself as a short segmental constric- 
tion at the ostium with or without post- 
stenotic dilatation (Fig. «В; and 7C) or asa 
long narrowing throughout the entire length 
of the main renal artery (Fig. 22). Due to 
excellent collateral circulation, function was 
preserved in all but the oldest patient. 
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Most of the patients with involvement of 
the abdominal aorta had associated oblit- 
erative disease of the renal and/or visceral 
branches. 

Gastrointestinal complaints are uncom- 
mon in the chronic stage of Takayasu’s 
arteritis?^? despite the frequently en- 
countered obliteration of visceral branches. 

The celiac trunk is reported to be only 
rarely involved in Takavasu's disease and 
none was involved in this series. 

Stenosis or occlusion of the superior 
mesenteric artery was common (Fig. 25; 
and 58). When the vessel was occluded, 
excellent collateral flow reconstituted the 
distal portion. On one occasion the superior 
mesenteric artery was occluded at 2 sites; 
each occlusion was bridged sequentially by 
collaterals (Fig. 5, B and C). 

Occlusion or stenosis of the inferior 
mesenteric artery was observed in 2 in- 
stances (Fig. 25; and 7C). 

Occlusive arteritis of Takayasu's type 
is apparently an insidious and gradual pro- 
cess. This feature combined with the rela- 
tively young age of the patients permits the 
development of the most abundant and 
variable collateral circulation as ever 
demonstrated angiographically. Detailed 
description of collateral pathways is, how- 
ever, beyond the scope of this paper. 

Pulmonary arteriography was performed 
in I patient (Fig. 2C) with evidence of in- 
volvement of the main and smaller periph- 
eral arteries. It appears certain that arter- 
itis of the pulmonary vessels is more com- 
mon than generally appreciated.!^? In the 
severe form, pulmonary arteritis may lead 
to occlusion of the main branches. Aneu- 
rysmal dilatation of the pulmonary arter- 
les has been described.? 

Total aortography is the definitive 
method for demonstration of the extent and 
sites of vascular abnormalities. As a diag- 
nostic test it Is of paramount importance. 
In each instance it uncovered evidence of 
unsuspected involvement of the aorta and 
its branches. 

Angiographic diagnosis is rarely difficult. 
The characteristic sites of involvement, 
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their configuration and multiplicity, allied 
with the clinical profile, indicate the nature 
of the disease. 


SUMMARY 


Takayasu's arteritis may affect all parts 
of the aorta leading to narrowing, coarcta- 
tion or dilatation. The pulmonary arteries 
are Involved in similar fashion. 

Associated stenosis or occlusion of the 
subclavian, carotid, renal or abdomino- 
visceral arteries is common. 

The angiographic findings in 8 patients 
are illustrated and the clinical features de- 
scribed. The clinical symptoms are very 
variable and the laboratory findings are 
nonspecific. 

Total aortography is of primary diag- 
nostic Importance, providing information 
not obtainable by any other method. 


Adam Lande, M.D. 
Department of Radiology 
Metropolitan Hospital 


IgOI First Avenue 
New York, New York 10029 
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ANGIOGRAPHY IN ERGOTISM* 
REPORT OF TWO CASES AND REVIEW OF THE LITERATURE 


By RICHARD J. BAGBY, M.D.,t and К. DALE COOPER, M.D.i 


ATLANTA, GEORGIA 


RGOT intoxication, or ergotism, 15 a 

condition that has existed for cen- 
turies. Originally it occurred in epidemic 
form as a result of ingestion of rye (cereal 
or bread), that had become contaminated 
with the ergot fungus, Claviceps purpurea. 
The disease, typified by either gangrene 
or convulsions, was of such wide spread 
proportions in the Middle Ages, that 
European hospitals designated entire wards 
for its treatment." 

The epidemic form of the disease has 
been rare in the 2oth century due to intro- 
diction of quality food controls in most 
countries. The last reported epidemic oc- 
curred in France in 1951 when a baker, at- 
tempting to circumvent a grain tax, bought 
a load of contaminated, bootleg flour. The 
bread he made from such flour resulted in 
a local disaster: "Over two hundred people 
were more or less simultaneously affected 
ard many ran delirious in the streets. Four 
people died. Ducks, chickens, dogs, cats, 
ecats and even fish to whom bread had 
been given sickened and died.’” 

Today, the preponderance of cases of 
ergotism occurs in sporadic form as the 
result of ingestion of ergot-derivative 
drugs, used primarily for the treatment of 
either migraine headache or postpartum 
hemorrhage. 

Recently, the authors have had occasion 
to see 2 patients with ergotism that de- 
veloped secondary to ergotamine tartrate 
ingestion, taken to ward off symptoms of 
mizraine headache. The angiographic find- 
ings of these 2 patients will be presented 
and compared to those already reported in 
the literature. 


* These patients, so afflicted, described their gangrenous pains 
as "Are-like" and, since the St. Anthony's Hospitals treated so 
mans of them, ergotism came to be known as "St. Anthony's 
fire.” 


REPORT OF CASES 
Case 1. History. E.F.K. is a 43 year old white 


female admitted to St. Joseph's Infirmary on 
November 25, 1967 with a 24 hour history of 
cold, numb and tingling sensations in her right 
foot and ankle. She described a 1 week history 
of aching cramps and tightness in her right calf 
upon walking and, occasionally, even at rest. 
'The patient had a 1 year history of headache, 
diagnosed 4 years ago as "tension headache," 
following an evaluation which included normal 
skull series, electroencephalogram, bilateral 
carotid arteriograms and cerebrospinal fluids. 
The patient had been on ergotamine tartrate 
suppositories for 2 weeks for "migraine head- 
ache." 

Physical Examination. The patient had both 
a cold right foot and a cold lower one-third of 
the right leg. Pulses were palpable in the right 
and left femoral arteries, where bruits were 
heard, but no pulses were palpable distal to that 
in the right leg. The presence of left popliteal 
and dorsalis pedis pulses was doubtful. 

Angiography. On November 27, 1967, trans- 
lumbar aortography was performed which 
showed bilaterally symmetric irregularities, 
minimal in degree, involving both external 
iliac arteries. This was said to resemble “fbro- 
muscular hyperplasia, but could be stationary 
arterial waves.” There was a 4 to § cm. nar- 
rowing of the right distal superficial femoral and 
proximal popliteal arteries. The left posterior 
tibial artery was not well seen. On December 
2, 1967, repeat angiography, following sub- 
sidence of the patient’s symptoms, showed a 
normal distal right superficial femoral artery. 
The previously described changes, compatible 
with a fibromuscular hyperplasia, -were still 
present (Fig. 1, 4—С). 

Clinical Course. Treatment, consisting of ele- 
vation of the head of the bed, heparinization 
and discontinuation of the ergotamine tartrate, 
was begun; the patient completely recovered. 


Case п. History. I.N.M. is a ṣo year old 
white female who was first admitted to St. 


* From Emory University Hospital and Grady Memorial Hospital, and St. Joseph's Infirmary,t Atlanta, Georgia. 
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Fic. 1. (4) Note the bilaterally symmetric 
irregularities, minimal in degree, of both 
external iliac arteries. These changes were 
present and unchanged on an arteriogram 





made 6 days later. They were believed to 
represent fibromuscular hyperplasia. (В) 
The distal right superficial femoral artery 
Is narrowed in a tapered fashion and there 
Is generalized poor filling of the branches 
of the trifurcation vessels. (C) Arteriogram 
obtained 6 days later. The stenosis of the 
right superficial femoral artery disap- 
peared and there is marked improvement 
in filling of the branches of the trifurcation 
vessels. 
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Joseph's Infirmary on June 16, 1969 with a 48 
hour history of painful, cold, and numb feet 
which had a bluish discoloration. This was ac- 
companied by paresthesias of both hands. The 
patient had been hospitalized elsewhere 2 days 
previously, at which time the clinical suspicion 
was vasospasm secondary to Sansert (methyl- 
sergide) ingestion for migraine prophylaxis. 
She had been treated there with low spinal 
anesthesia on 2 different occasions. The pa- 
tient, who had a 1o year history of migraine 
headache, had been taking Sansert daily for the 
past 2 or 3 years. 

Physical Examination. Fxamination revealed 
cold feet and legs with marked discoloration 
and mottling. Gangrene of the feet and toes 
developed. Only femoral pulses were present. 
Patient could not move her right leg at the 
time of admission 

Angtography. Angiography performed on the 
day of admission showed marked narrowing of 
both superficial femoral arteries and of all the 
peripheral vessels. The right was more severely 
involved than the left. The trifurcation vessels 
were threadlike on the left and nonvisible on 
the right. There was also some question of de- 
creased caliber of the aorta, the common iliac 
and the common femoral arteries (Fig. 2, 4— 
D). 

Therapy. Antibiotic and. heparin. therapy 
were initiated. Bilateral dilatation of the 
femoral, popliteal and tibial arteries along with 
bilateral lumbar sympathectomy was per- 
formed on June 17, 1969. Gangrenous changes 
persisted in the right toes and left heel in spite 
of treatment. Soft tissue infection and osteo- 
myelitis were a continued problem in the right 
foot, such that multiple procedures involving 
incision and drainage of the right foot were per- 
formed. These were ineffective and a two-stage 
Symnes amputation became necessary in late 
1970. The left foot so far has been saved, but 
the patient continues to have osteomyelitis in- 
volving the os calcis; she was last seen on Sep- 
tember 2, 1971 for this; future amputation may 





> 
Fic. 2. Views of (4) right and (B) left thighs show tion vessels are threadlike on the left (D) and non- 
marked narrowing of both superficial femoral visible on the right (C). Multiple tinv collateral 


arteries and all peripheral branches. The trifurca- vessels are present about the left knee. 
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become necessary. The patient's clinical course 
has been complicated by viral hepatitis 
(thought to be secondary to her numerous blood 
transfusions), and by urinary tract infection. 

Comment. 'These 2 cases are typical of ergo- 
tamine tartrate both their 
clinical symptoms and their angiographic find- 
ings. They demonstrate the extremes of the 
clinical picture from total recovery to gangrene 
and its ramifications. 


Intoxication in 
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CLINICAL FEATURES 

Nineteen reports of the angiographic 
findings 1n patients with ergotism appear in 
the literature (Table 1). The 2 cases in this 
report bring the total to 21. The average 
age of the patients is 38.4 vears. Only 4 
patients are men; this reflects the higher 
incidence of migraine headache in women. 
The drug taken in every case was ergot- 
amine tartrate and the indications for the 


TABLE I 


SUMMARY OF FINDINGS IN CASES COLLECTED FROM THE LITERATURE 
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| UE | LE Spasm Collaterals | Thrombi 
193 Yater and Cahil? Je + 4. 
1961 Young and Humphries? EE + 
T F 
1962 Johnsson! — | | E 
| T E 
| | | + | T 
1965 Engle and Silvertssen’ — ; - P E 
Р | $ 4 
1965 Kramer eż a/.?! + + Jd: Jis 
1966 Glazer et al.!! 3 А 
1966 Tator and Heimbecker?* 4. 
1967 Fagerberg et al.’ + Js ЕЯ 
1967 Pader” | ЕЯ 
1968 Ahlgren et al. E 
1968 | Haynes and Davis"? 4 J- 
1969 Bertho et al.’ + ER 
1970 l'edotin and Hartman? -+ + | 
F F 
1970 Sutton and Preston? ——— | E 
| + + | 
1970 Yao ef al?! + + | 
1971 Syme” + + ES 














UE — upper extremity; LE — lower extremity. 
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drug therapy were: migraine or "cluster" 
headache in 19; pruritus of jaundice in 1; 
and an unknown cause in 1. The symptoms 
in this group were due to schemia: pallor, 
coldness, numbness and pain. Three pa- 
tients had gangrenous changes at the time 
initially seen; 2 of these patients even- 
tually needed amputations and the third 
patient had gangrenous changes which re- 
gressed following therapy. Of these 21 pa- 
tients, 15 had only lower extremity in- 
volvement, 3 had only upper extremity in- 
volvement and 3 had both upper and lower 
extremities involved (Table 1). 

The symptoms were of acute onset in 11 
cases, subacute (between 1 and 3 months) 
in 2, and chronic in 7. Drug dosage varied 
from as little as то mg. to very large 
quantities taken over a 20 year period. The 
drug had been taken for less than a 1 
month period by 6 patients and for more 
than a year by 14 patients. Of these 14, 5 
had recently increased their dosage of the 
drug. One case had no mention of the dura- 
tion of drug therapy. 


ANGIOGRAPHIC FINDINGS 


Three findings may be noted angio- 
graphically, in these patients: (1) arterial 
spasm; (2) collateralization; and (3) 
thrombi formation.?! 

1. The arterial spasm is usually bilateral 
and symmetric with abrupt or smooth areas 
of narrowing The narrowing may be quite 
"thread-like" and is usually more severe 
distally. T'otal occlusion may occur. In the 
lower extremities, the spasm may begin in 
the common iliac arteries, but is more 
common in the superficial femoral, the deep 
femoral, the popliteal and the trifurcation 
arteries. The areas of spasm may be focal 
rather than generalized, but this is less 
common. In any case, the vasospasm may 
be reversible and usually responds to drug 
withdrawal, although other measures may 
be necessary. 

2. Collateral formation is more common 
in patients who have taken the ergot drugs 
chronically. Of the 2 patients who de- 
veloped collaterals while having been on 
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ergot drugs for only short periods of time, 
I was 64 years of age and developed gan- 
grene requiring amputation," while the 
other, 54 vears of age, developed infarction 
of the biceps muscle.? Collaterals may dis- 
appear following withdrawal of the medica- 
tion, 5:13 

3. Fhrombi formation has been rarely 
reported.?'?5 [t is believed to be related to a 
combination of factors: (a) vascular stasis 
distal to the areas of spasm; and (b) direct 
toxic effect upon the endothelium of the 
vessels." The thrombi present as small 
filling defects within the vascular lumina. 
It is not known if thrombi formation is re- 
versible once therapy 15 instituted. 


DISCUSSION 


I. SYMPTOMS 


Most cases of ergotism today occur in 
individuals who are taking ergot-derivative 
drugs for migraine headache, but cases have 
been reported in obstetric patients taking 
the drugs for postpartum hemorrhage or 
for abortion inducement. Recently, acci- 
dental poisoning of neonates occurred in a 
newborn nursery, where vitamin K and 
ergonovine maleate vials were stored side 
by side: the vitamin K was mistakenly 
given to 5 mothers and the ergonovine 
maleate (0.20 mg.) to 5 infants The 
children developed skin lesions with pur- 
pura, cyanosis and blebs of the extremities, 
groin and genitalia. Four recovered and 1 
died. Young children have taken overdoses 
of these drugs; in such cases, peritoneal 
dialysis, along with other therapeutic mea- 
sures may be particularly effective.!? 

Ergotism, the sporadic type, may occur 
in I of 3 temporal forms: (1) as the result of 
chronic ingestion of therapeutic dosages of 
ergot drugs; (2) as the result of acute in- 
gestion of excessive amounts of ergot drugs; 
or (3) as the result of acute ingestion of 
small amounts of ergot drugs in individuals 
hypersensitive to them. 

The symptoms of ergot intoxication may 
appear soon after ingestion; however, pa- 
tients may take the medications for many 
years before symptoms occur. It is more 
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common for the overdosed or hypersensi- 
tive patients to develop the symptoms im- 
mediately or acutely. As little as 10 mg. of 
ergotamine tartrate, given over a 6 day 
period, has caused ergotism in 1 hyper- 
sensitive individual? Contrast this with 
patients who have taken 1 to 2 mg. tablets 
or suppositories of ergotamine tartrate for 
5 to 10 years, without ever developing 
symptoms. It is true, however, that most 
patients who have taken ergot drugs on a 
chronic basis and who develop the symp- 
toms of ergotism, have had a recent in. 
crease in dosage of the medication. None. 
theless, individual response to these drugs 
varies greatlv.!5 

Maximal "safe" dosages of ergotamine 
tartrate have been described as: (1) orally, 
6 mg. per attack; (2) intramuscularly, 2 
mg. or 2 ml. per week; and (3) rectally, 4 
suppositories (2 mg./per week or 2 sup- 
positories per attack, if not more than 2 
are taken a week) .3 


II. PHARMACOLOGY 


Ergot drugs have 2 principal pharmaco- 
logic effects: as an alpha-adrenergic blocker 
and as a vasoconstrictor, mainly a pe- 
ripheral vasoconstrictor. 

Hence, either neurologic or circulatory 
symptoms can be clinically present in 
ergotism. The neurologic symptoms con- 
sist of convulsions and/or coma. The cir- 
culatory symptoms are a result of the 
vasoconstriction and are principally lo- 
cated in the extremities, where the ischemia 
can lead to coldness and numbness and can 
be followed by gangrene if medication is 
not stopped. Lower extremities are much 
more commonly affected than upper ex- 
tremities. Occasionally, arterial svstems 
other than those located in the extremities 
can be involved (see the discussion on 
Systemic Changes). 


III. AGGRAVATING CONDITIONS 


Certain conditions aggravate the vaso- 
constrictive effects of ergot drugs: febrile 
states; sepsis; malnutrition; thyrotoxicosis; 
pregnancy; hepatic disease; renal disease; 
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hypertension; coronary artery disease; and 
peripheral vascular disease.’ At one time, 
ergotamine tartrate was given to patients 
for the pruritus associated with jaundice.2%29 
It soon became evident, however, that this 
should not be done, since liver failure 
seemed to worsen the possibility of gan- 
grene development in these patients. 

A case of an unusual nature was re- 
ported recentlv:* an 18 year old pregnant 
Nigerian female developed pregangrene of 
the extremities following ingestion of a 
native root given her by a witch doctor. 
Samples of the root revealed it to contain 
alkaloids with ergot-like properties. Ob- 
stinacy on the part of the witch doctor 
prevented complete study of the root 
contents. Pregnancy may have heightened 
the effects of the "drug" in this patient. 


IV. DRUGS THAT POTENTIATE THE EFFECTS OF ERGOT 


Certain other drugs may potentiate the 
harmful effects of ergot. Oral contracep- 
tives have been implicated in numerous 
cases." Also, smoking is said to aggravate the 
vasospastic qualities of these drugs. Re- 
cently, a case report implicated the broad 
spectrum antibiotic, triacetylolandomycin, 
in the precipitation of acute ergotism." In 
theory, TAAM may cause “‘a mild cholesta- 
tic and hepatitic reaction" and, since 
ergotamine tartrate undergoes some meta- 
bolic change in the liver, the ergotamine 
tartrate was metabolized less effectively 
than normal in this patient, thus creating a 
higher serum level. Perhaps, in future cases 
of ergotism, potentiation of ergot effect by 
other drugs should be considered more 
carefully. 


V. SYSTEMIC EFFECTS OF ERGOT DRUGS 

It was mentioned earlier that systemic 
as well as peripheral ischemic changes may 
be found in patients taking ergot-derivative 
drugs. The other arterial system most 
commonly reported involved after the iliac 
and subclavian is the coronary." Both 
angina and myocardial infarction have 
been reported. Most of the cases of infarc- 
tion have had predisposing disease—hy- 
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perthyroidism, syphilitic aortitis, aortic 
valve deformities, atherosclerosis of the 
coronary ostia and angina—but at least 1 
case of well.documented infarction devel- 
oped in a patient with no known predis- 
posing disease." The case was that of a 
35 year old white female who was given a 
2.0 mg. dose of ergotamine tartrate orally 
and o.; mg. of the same intramuscularly 
for migraine headache. Twenty minutes 
later she developed classical symptoms of 
coronary insufficiency. Subsequent elec- 
trocardiographic and enzymatic changes 
confirmed the clinical impression of acute 
myocardial infarction. 

Other svstems can be involved with 
resultant organ gangrene — carotid,” renal,” 
etc. ? Of particular note is the case reported 
by Fedotin and Hartman? in which a pa- 
tient developed the classical angiographic 
findings of ergotism in the lower extrem- 
ities. In addition, he developed changes 
within the renal arteries which were indis- 
tinguishable from fibromuscular hyper- 
plasia. An arteriogram, obtained 10 days 
later, showed the changes within the renal 
arteries to have reverted completely to nor- 
mal. This case brings to mind Case 1 in this 
report, which demonstrated changes in- 
separable from those of fibromuscular 
hyperplasia within the external iliac ar- 
teries. An arteriogram obtained 6 days later 
showed these changes still present. Whether 
these changes were due to the presence of 
an associated fibromuscular hyperplasia or 
to an abnormality caused by the ergotism 
is not known. It would have certainly been 
interesting to have an even later arterio- 
gram on this patient. 


SUMMARY 


Two cases of ergotism with peripheral 
ischemic changes, well demonstrated by 
angiography, are reported. 

These cases are compared symptomat- 
ically and angiographically to the other 
cases in the literature. 

Three angiographic findings appear to 
be present within the extremity arteries of 
patients with ergotism: (1) arterial vaso- 
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spasm; (2) collateralization; and 7, 
thrombi formation. 
The vasospasm and collateralization 


mav be reversible with adequate treatment. 


Richard J. Bagby, M.D. 

Department of Radiology Special Procedures 
Grady Memorial Hospital 

Atlanta, Georgia 30393 
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VALUE OF OBLIQUE PROJECTIONS IN 
IRANSLUMBAR AORTOGRAPHY* 


By M. LEA THOMAS and M. R. ANDRESS 


LONDON, ENGLAND 


HE treatment most likely to benefit 

patients with arteriosclerotic insuffi- 
ciency to the lower limbs is surgical widen- 
ing of stenotic or occluded segments of the 
arterial tree. The success of such operative 
therapy, which mav consist of grafting, 
vein by-pass or endarterectomy, depends 
on the accurate display of the arterial svs- 
tem of the legs. 

When there 1s occlusion or stenosis of the 
superficial femoral artery, the profunda 
femoris artery maintains the circulation to 
the lower limbs through collaterals. In this 
situation, should a stenosis or occlusion of 
the origin of the profunda femoris arterv 
occur, the collateral circulation тау be- 
come inadequate. Operative reconstruction 
of the profunda femoris artery may, how- 
ever, lead to relief of symptoms. 

Buttock claudication due to bilateral 
stenoses or occlusions of the internal iliac 
arteries 1s rare as the sole manifestation of 
arterial insufficiency and is usually associ- 
ated with leg claudication due to general- 
ized peripheral vascular disease. Localized 
surgery to these arteries alone is thus rarely 
indicated. Buttock claudication may, how- 
ever, be confused with pain due to neuro- 
logic or orthopedic diseases, so that the 
demonstration of stenosed internal iliac 
arteries may be important in the difteren- 
tial diagnosis. 

For these reasons, it is important to show 
the origins of both the profunda femoris 
arteries and the internal iliac arteries 
clearly. 

As the internal iliac arteries arise postero- 
medially and the profunda femoris arteries 
posterolaterally, the origins of these arteries 
are often partly obscured in the conven- 
tional frontal projection. 

This paper compares the display of the 


origins of the superficial femoral, the pro- 
funda femoris, the internal iliac, and the 
external iliac arteries in the left and right 
anterior oblique projections (L.A.O. and 
R.A.O.) with that obtained in the conven- 
tional posteroanterior projection (P.A.). 

A simple method of obtaining oblique 
views with translumbar aortography is de- 


scribed. 
MATERIAL 


Fifty consecutive patients with inter- 
mittent claudication due to arteriosclerosis 
were examined by translumbar aortog- 
raphy in posteroanterior and both anterior 
oblique projections (Fig. 1, 4—). Ten of 
these patients were excluded from the series 
either because the aorta or the iliac arteries 
on one side were totally occluded or be- 
cause one or more of the 3 series of roent- 
genograms was technically unsatisfactory. 


METHOD 


The patients are first examined in the 
conventional posteroanterior projection. 
An A.O.T. serial film changer with moving 
table top is used and the whole of the 
arterial svstem to the lower limbs demon- 
strated, using 60 ml. of sodium iothalamate 
чо per cent.” 

Five films are then exposed in each of the 
anterior oblique projections, the field in- 
cluding the lower abdominal aorta and the 
bifurcation of the femoral arteries. Twenty- 
five ml. of contrast material is injected for 
each series. The films are exposed at the 
same rate as for the posteroanterior run. 

Five ml. of contrast medium is injected 
to check the needle position for the P.A. 
view, and similar injections are made after 
turning the patient for each oblique projec- 
tion to ensure that the needle has not be- 


* From the Department of Radiodiagnosis, St. Thomas' Hospital and Medical School, London, England. 
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IIc. I. 


(а) Posteroanterior (P.A.) projection. Note overlapping of origin of left internal iliac artery and both 


profunda femoris arteries. (2) Right anterior oblique (R.A.O.) projection. The origins of the left internal 
iliac and right profunda femoris arteries are clearly shown. The origins of the right internal iliac artery 


and left profunda femoris artery are obscured. (c) 


Left anterior oblique (L.A.O.) projection. The origins 


of the right internal iliac artery and left profunda femoris and superficial femoral arteries are clearly shown. 
The left internal iliac artery origin is obscured. The origin of the right profunda femoris arterv is slightly 


overlapped. 


come displaced during positioning: a total 
of 125 ml. of contrast material is used in 
all. 

To obtain the oblique projections, the pa- 
tient 1s turned onto the left or right side on 
a balsa wood block of triangular cross sec- 
tion. The block, 120 cm. long, is placed be- 
neath the patient to support the shoulders 


E 





and pelvis (Fig. 2; and 3). Corrugated rub- 
ber strips along the edges of the under sur- 
face of the block prevent its slipping on the 
table top. It was found from previous ex- 
perience before the main series of patients 
was examined, that an obliquitv of about 


30° gave the best over-all demonstration of 


the origins of the iliac and femoral artery 


B 


` 4 
] 


l'1G. 2. Patient positioned for R.A.O. projection. Note triangular balsa wood block 
beneath the patient and translumbar needle in position. 
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bifurcations. This degree of obliquity is 
obtained with a block with a 45^ slope. 


RESULTS 


The roentgenograms from each of the 3 
series were read and the demonstration of 
the origins of the internal and external iliac 
arteries, and the origins of the profunda 
femoris and superficial femoral arteries 
was graded as diagnostic or non-diag- 
nostic. If there was any doubt, the demon- 
stration was considered non-diagnostic. 
The presence of stenoses or occlusions at 
the origins of these arteries was recorded 
for each series. 

For both left and right internal and ex- 
ternal iliac arteries and for the profunda 
femoris and superficial femoral arteries, the 
number of origins diagnostically or non- 
diagnostically shown in each projection 
was totalled and expressed as a percentage 
(Table 1; Fig. 7). 

The internal artery was demonstrated 
significantly better in the contralateral an- 
terior oblique projection (/e/7 go per cent, 
right 78 per cent; Fig. 1, 6 and c; and Fig. 
45) than the frontal projection (left 65 per 
cent, right 53 per cent). The number of 


R 


CA 





Fic. 3. Diagram to show position of patient and x-ray 
equipment for oblique translumbar aortography. 
X=x-ray tube. T=translumbar needle. P=pa- 
tient. В = balsa wood block. А = А.О.Т. serial film 


changer. 
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TABLE I 


DIAGNOSTICALLY DEMONSTRATED ARTERY ORIGINS IN 
POSTEROANTERIOR AND OBLIQUE PROTECTION 
EXPRESSED AS PERCENTAGES 











РА. | RAO. | LAO. 

















Artery origin | (percent) (per cent), (per cent) 
Left internal iliac 65 90 25.4 
Right internal iliac 2.6 22.5 rp P 
Left external iliac | 92.5 92.5 90 
Right external iliac) 87.5 | 8o IOO 
Left profunda 

femoris 37-5 25 95 
Right profunda 

femoris 40 KEPT: 43.58 
Left superficial | 

femoral | 65 55 95 
Right superficial 

femoral 62,5 97.5 62.5 











diagnostic demonstrations in the ipsilateral 
anterior oblique projections were consider- 
ably less (deft 23 per cent, right 23 per cent; 
Fig. 1, апа с). There was little difference 
in the demonstration of the origins of the 
external iliac arteries in the 3 projections, 
being shown well in all (/e/t—R.A.O. 93 per 
cent, P.A. 93 per cent, L.A.O. go per cent; 
right —R.A.O. 80 per cent, Р.А. 88 per cent, 
L.A.O. тоо per cent; Fig. І, a-c). 

The origin of the profunda femoris ar- 
terv was shown best in the ipsilateral 
oblique (/eft 95 per cent, right 78 per cent; 
Fig. 1, 6 and c; Fig. 54; and Fig. 64) and 
poorly in the contralateral oblique (/eft 25 
per cent, right 43 per cent; Fig. 1, ^ and v) 
and posteroanterior projections (left 38 
per cent, right 40 per cent; Fig. 14; Fig. 
sa; and Fig. ба). 

The demonstration of the origins of the 
superficial femoral arteries showed a sim- 
ilar pattern to the profunda femoris, but 
there was less difference between the pro- 
jections (/eft—R.A.O. 55 рег cent, P.A. 
65 per cent, L.A.O. go per cent; right— 
R.A.O. 98 per cent, P.A. 63 per cent, 
L.A.O. 63 per cent). 

Thus the left anterior oblique projection 
(L.A.O.) is the best projection to show the 
right internal iliac artery and left profunda 
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l'1G. 4. (а) P.A. projection. The origin of the right internal iliac artery is obscured. There is an obvious 
stenosis of the left internal iliac artery. (й) L.A.O. projection. Note stenosis at the origin of the right 
internal iliac artery. 


femoris origins and the right anterior femoris origins. Similarly, the right an- 
oblique (R.A.O.) the best to show the left terior oblique (R.A.O.) projection is the 
internal iliac artery and the right profunda best view to show the origin of the left in- 


+ 





Fic. 5. (а) Р.А. projection. The origin of the profunda femoris artery 15 obscured. (4) R.A.O. 
projection. Note stenosis at the origin of the profunda femoris artery. 
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FIG. 6. (а) P.A. projection. The origins of the superficial femoral and profunda femoris arteries are partly 
overlapped. (4) L.A.O. projection. Note that the origins of the superficial femoral and profunda femoris 
arteries are clearly shown. 


ternal iliac artery and the right profunda 
femoris artery. 

These results are summarized in Table 
r and Figure 7. 


STENOSES 


The number of stenoses at the origin of 
the internal and external iliac arteries and 
the superficial femoral and profunda 
femoris arteries were also added up, but 
the numbers are too small to be meaning- 
fully expressed as percentages. 

In the left internal iliac artery 8 stenoses 
were shown in the straight projection, while 
the R.A.O. roentgenograms showed these 
8 and an additional 2. In the right internal 
liac artery $ stenoses were shown on the 
P.A. roentgenograms, while 8 were visual- 
ized by the use of the L.A.O. projection. 
The 3 stenoses of the left external iliac 


arteries were shown diagnostically in all 3 
projections. There were no right external 
iliac stenoses in the series. 

No stenoses were shown in the left pro- 
funda femoris arteries in the P.A. projec- 
tions, but 2 were revealed by the L.A.O. 
views. In the right profunda femoris artery 
only 1 stenosis was demonstrated in the 
P.A. projection, while 3 were shown by the 
use of the R.A.O. view. 

There were no superficial femoral artery 
stenoses in the series. 

Thus more stenoses at the origins of the 
internal iliac and profunda femoris ar- 
teries were shown in oblique projections 
than in the conventional straight views. 

These results are shown in Table rr. 

There were 2 total occlusions at the 
origins of the left internal iliac artery, 1 at 
the origin of the left superficial femoral ar- 
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Fic. Histogram showing number of diagnostic 
demonstrations of the origins of the internal iliac, 
external iliac, profunda femoris and superficial 
femoral arteries expressed as percentages. 


tery and 1 at the origin of the external iliac 
artery. These were all diagnostically shown 
in the 3 projections and have not therefore 
been listed separately. 
DISCUSSION 

We have found translumbar aortography 
safer to use in patients with arteriosclerotic 
disease of the aorta and its branches than 
femoral catheterization, which can lead to 
occlusion in narrowed and diseased arteries. 
Nevertheless, the conclusions drawn from 
this paper would apply equally to both 
techniques except that since femoral artery 
catheterization is carried out with the pa- 
tient supine, the positions used would be 
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anteroposterior and left and right posterior 
oblique. 

No complications due to either the trans- 
lumbar technique or to the contrast me- 
dium were encountered in this series. 

The total volume of contrast medium 
used was about 125 ml. in each patient. It 
must be admitted that the use of a large 
volume must increase the concentration of 
contrast medium entering the visceral and 
spinal arteries. With our technique the 
needle puncture was made below the renal 
arteries and none of our patients had a 
total aortic occlusion. Most of the serious 
complications, such as renal failure!-3:7.9 
and paraplegia?? occurred with the older 
contrast media (acetrizoate and diodone) 
and few complications of this nature have 
been reported using the more modern 
media.’ 

This shghtly increased risk of complica- 
tions from the larger volume of contrast 
material needed for additional oblique 
projections is outweighed by the greater 
diagnostic information obtained concerning 
the bifurcations of the common iliac and 
common femoral arteries. 


TABLE II 


NUMBER OF STENOSES SHOWN ON STRAIGHT 
AND OBLIQUE ROENTGENOGRAMS 


| No. 
missed 


lon Р.А. 


Artery origin. | Straight | R. A.O. | L.A.O. 


Left internal 
iliac 

Right internal | 
iliac | 

Left external 
iliac 

Right external 
iliac 

Left profunda 
femoris 

Right profunda | 
femoris | 3 3 

Left superficial | | | 
femoral 

Right superficial 


: | 
femoral | =. — | — 


| 
| | 


Un 
to 
Oc 

Fe) 


кә 
кә 


t 
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Moving a patient with a translumbar 
needle in the back could lead to displace- 
ment of the needle, which would not be the 
case with the catheter method. In none of 
our patients, however, did the needle be- 
come displaced during positioning, as the 
needle appeared to be held firmly in the 
muscles of the lumbar region. 

This series, therefore, indicates that the 
use of oblique projections in translumbar 
aortography is safe. The best view to show 
the origin of an internal iliac artery is the 
contralateral anterior oblique, and to 
show the origin of the profunda femoris 
artery the ipsilateral anterior oblique. More 
stenoses at the origins of these arteries were 
shown with the use of the appropriate 
oblique than the conventional frontal pro- 
Jection. 

It is, therefore, suggested that both an- 
-erior oblique projections should be used 
in addition to the posteroanterior view in 
all patients undergoing translumbar aortog- 
raphy for arteriosclerotic vascular disease. 


SUMMARY 


Left and right anterior oblique projec- 
tions in addition to a posteroanterior view 
cf the bifurcations of the common iliac and 
common femoral arteries were used at 
translumbar aortography in до consecutive 
patients with arterial insufficiency to the 
lower limbs. 

The origins of the profunda femoris ar- 
teries were shown diagnostically in the ap- 
propriate oblique projection in a higher 
percentage of patients (77.5-95 per cent) 
compared with the conventional frontal 
view (37.5—40 per cent). 

The origins of the internal iliac arteries 
were shown diagnostically in the appropri- 
ate oblique more frequently (77.5-90 per 
cent) than with the straight projection 
(52.5—65 per cent). 

The external iliac artery origin was 
sFown diagnostically in all 3 projections. 

Stenoses were shown more often in an 
oblique than in the straight projections. 

Total occlusions were equally well shown 
in the 3 projections. 
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The profunda femoris origin is best 
shown in the ipsilateral anterior oblique 
and the internal iliac artery, especially in 
the contralateral oblique projection. 

No complications were encountered in 
the series. 

It is suggested that oblique projections 
of the common iliac and common artery 
bifurcations should be used routinely in 
translumbar aortography carried out for 
the investigation of arteriosclerotic disease 
of the lower limbs. 


Dr. M. Lea Thomas 

Department of Radiology 

St. Thomas' Hospital and Medical School 
London, S.E.1, England 
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A REFINEMENT IN TRANSLUMBAR CATHETER- 
IZATION: USE OF THE J-TIP MOVABLE 
CORE GUIDE WIRE* 


By STEVEN H. CORNELL, M.D., and PETRONIO T. LERONA, M.D. 


IOWA CITY, IOWA 


197 the past 2 vears we have per- 
formed 157 translumbar aortographies 
for various indications, but mostly for pe- 
ripheral vascular disease. We have followed 
the technique described by Amplatz! and 
Stocks eż a/.,* using the needle, teflon sleeve 
and guide wire combination. The recom- 
mended guide wire has a curved tip with a 
radius of 15 mm. and does not have a mov- 
able соге* (Fig. 14). 

Not infrequently, however, we have en- 
countered some difficulty in advancing the 
guide wire cephalad trom our point of entry 
in the aorta. The problem is mostly due to 
arteriosclerotic plaques and kinks in the 
aorta and sometimes the wire will move 
caudad or enter the celiac or superior 
mesenteric artery. 

We have solved this problem by using a 
со cm. long, 0.035 inch, 3 mm. radius, J-tip 
movable core guide wire* (Fig. 1B). The 
use of the safety J-tip guide wire was de- 
scribed by Judkins eż al. for tortuous and 
atheromatous vessels and the movable core, 
J-tip guide wire by one of us (S. H. C.?) for 
passing a catheter above an abdominal 
aortic aneurvsm from the femoral route. 


TECHNIQUE 

The curved tip of the 0.035 inch J-tip 
movable core guide wire 1s straightened bv 
either pushing the inner core wire to the 
end or by the use of a small plastic tubing 
which is supplied with the wire. This is done 
to facilitate the insertion of the tip into the 
metal hub of the teflon sleeve. Following 
puncture of the aorta, the pointed stvlet is 
removed and the metal cannula with its 
teflon sleeve is adjusted to obtain a good 


* Cook, Inc., Bloomingtor, Indiana. 
, 3 j 





FIG. 1. 


(4) А 15 mm. radius fixed core guide wire 
recommended for use with the teflon sleeve tech- 
nique of translumbar aortography. (B) A 5 mm. 
radius movable core guide wire which we have 


found to be more satisfactory in most cases. 


pulsatile back flow. The metal cannula is 
then removed leaving the teflon sleeve in 
the aortic lumen. The special guide wire 15 
threaded into the teflon sleeve and ad- 
vanced cephalad gently under fluoroscopic 
control. If an obstruction is encountered 
the core of the wire is pulled back further, 
so that the leading part of the wire becomes 
very flexible. The more the inner core is 
pulled out the more flexible the leading end 
of the guide wire becomes. This feature is 
very useful in overcoming tortuosity and 
by-passing plaques which may otherwise 


* From the Department of Radiology, University of Iowa Hospitals, Iowa City, Iowa. 
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prevent the advance of a less flexible guide 
wire. 

In some instances the difficulty in ad- 
vancing the guide wire is not due to arterio- 
sclerotic plaques or aortic tortuosity. The 
teflon sleeve which is slightly shorter than 
:he metal cannula may still lie intramurally 
even though the tip of the cannula is al- 
ready in the aortic lumen. To remedy this, 
we recommend that the metal cannula with 
the teflon sleeve, but without the sharp 
pointed stylet, be advanced gently until the 
tip hits the opposite aortic wall. The metal 
cannula is then removed and the teflon 
sleeve adjusted until a good pulsatile back 
flow of blood is obtained. The J-tip movable 
core guide wire is then inserted as described 
above. 

SUMMARY 


We have found the use of the J-tip mov- 
able core guide wire a further improvement 
in the technique of catheter translumbar 
aortography. 
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It is very useful in overcoming aortic 
tortuosity and arteriosclerotic plaques that 
may otherwise arrest the advance of a less 
flexible guide wire. 


Steven H. Cornell, M.D. 
Department of Radiology 
The University of Iowa 
Iowa City, Iowa 52240 
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A DEFLECTOR CATHETER APPROACH TO THE 
ABDOMINAL AORTA 


By IRVIN F. HAWKINS, Jr., 


MD 


GAINESVILLE, FLORIDA 


ERCUTANEOUS catheterization of the 
abdominal aorta via the axillary-sub- 
clavian artery route is often difficult and 
time consuming.?*? The conventional curved 
catheter or tip deflector methods are effec- 
tive, but some centers report a failure rate 
as high аз 50 per cent among the experi- 
enced angiographer.? 

The purpose of this communication is to 
present a simplified technique for negotiat- 
ing the tortuous left subclavian (or innomi- 

nate) artery-transverse arch junction with 
easy placement of the catheter into the 
descending thoracic aorta. This is a tech- 
nique that is easily mastered by the trained 
angiographer, as well as the inexperienced. 


MATERIAL AND METHOD 


The material for this report is comprised 

of 20 patients. There are 15 males and 5 
females. Their ages range between $2 and 
75 years. 

Indications for the percutaneous axillary 
approach were severe occlusive disease or 
tortuosity of the distal aorta and iliac ar- 
teries to the degree that the femoral artery 
approach was not tenable. 

After the initial development of this ap- 
proach, the majority of the manipulative 
aspects were performed by physicians in 
their early stage of angiographic training. 


TECHNIQUE 


The method described herein involves the 
use of a tip deflector set-up and any cathe- 
ter with a hook-tail configuration.! This 
hook-tail catheter with its leading, blunt or 
curved configuration when introduced into 
the transverse arch prevents the catheter 


from entering the brachiocephalic arteries. 
In addition, there is less tendency for athe- 
rosclerotic plaques to become dislodged or 
impede the passage of the catheter. 

The crucial maneuvers are as follows: (1) 
the catheter is allowed to pass freely from 
the subclavian artery into the ascending 
aorta, from either axillary artery approach 
(Fig. Adi: (2) а Cook 0.45, 0.38, or 0.25 de- 
Hector (depending on the size of eaten 
is inserted to the tip of the catheter (Fig. 
га); (3) the deflector is maximally de- 
flected, stabilized, and the catheter is payed 
out over it (Fig. 14); this is achieved by 
holding the deflector handle in the de- 
Hected position with one hand and pushing 
the catheter forward over the deflector wire 
with the other hand—the relatively rigid 
deflector will result in the catheter pro- 
ceeding at 180° to the original course (Fig. 
17); (4) approximately то cm. of the cathe- 
ter is payed out (Fig. 12); (5) the catheter 
and deflector are retracted as a unit until 
the deflector wire is in the immediate prox- 
imity to the origin of the left subclavian (or 
innominate) artery (Fig. 1c); (6) the cathe- 
ter can then be further advanced over the 
deflector wire into the descending aorta 
(Fig. 14); and (7) finally, the deflector is 
removed and the i injection can be initiated. 

If a selective catheter is required, a stan- 
dard 145 cm. guide wire can be passed into 
the original catheter, this catheter removed, 
and a selective catheter advanced over the 
guide wire into the descending aorta. 


COMMENT 


The catheterization of the abdominal 
aorta and its main branches in patients with 
severe atherosclerosis is a difficult task. 


* Assistant Professor, Division of Cardiovascular Radiology, Department of Radiology, University of Florida College of Medicine, 


Gainesville, Florida. 


This work was supported by the Nationa! Heart Institute Cardiovascular Radiology Training Grant 1 T12 HE-05856-04. 
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Fic. 1. Schematic drawing showing the steps in the deflector catheter approach to the descending aorta. (a) 
Catheter and guide wire have been advanced into the ascending aorta. Note that the tip of the guide wire is 
inserted to the tip of the catheter. (6) The deflector is maximally deflected, anchored, and the catheter 
payed out over the deflector. Note that the radius of the catheter tip prevents entry into the brachio- 
cephalic arteries. (c) The catheter and deflector are pulled back. It is important to maintain the deflector 
tip in its deflected position. (7) The catheter can be advanced over the deflector into the descending aorta. 


Even in the hands of the experienced, the 
failure rate is relatively high.?*? In fact, 
Thomas and Fletcher? in a recent com- 
mun-cation advocated translumbar aortog- 
raphy as an alternate approach. 

One of the major problems with the con- 
ventional axillary artery approach to ab- 
domiaal aortography is that the guide wire 
or catheter cannot be negotiated into the 
descending thoracic aorta. This may occur 
because the wire or catheter becomes im- 
bedded in or impeded by a plaque on the 
lesser curvature of the arch (Fig. 2). The 
relation of the subclavian artery to the arch 
results in repeated passage into the ascend- 
ing aorta. Some angiographers take ad- 
vantage of this phenomenon by deflecting 
the curved wire off the aortic valve.? This 
however, may result in a wire passing retro- 
grade into the left ventricle or the catheter 


will not follow the wire into the descending 
aorta once the initial curve over the aortic 
valve 1s made. 

Because of these difficulties and the 
necessity to retain selective abilities when 
performing abdominal aortography (which 
the translumbar approach militates against), 
the technique described herein was de- 
veloped. It is a simple maneuver requiring 
little experience. We have found that this 
technique has readily been taught to and 
adapted by trainees. Since adopting this 
approach, we have not failed to catheterize 
the abdominal aorta either in a main stream 
or selective type examination. 

A theoretic advantage should be reduc- 
tion in the incidence of embolization, either 
cerebral or peripheral. This should occur 
because: (1) manipulation in and around 
the great vessels is reduced; and (2) the 





Fic. 2. Schematic representation of an atherosclerotic 
and elongated aorta with the typical course of the 
catheter via the left subclavian aorta. This illus- 
trates the difficulty encountered by the operator 
when the conventional guide wire and catheter 
technique are used. This shows the guide wire 
being deflected by plaques into the ascending 
aorta rather than the descending aorta. 


amount of time the catheter is in sifu is de- 
creased. The latter is manifest by less clot 
forming on the external surface of the cath- 
eter. 
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SUMMARY 


This paper deals with a deflector catheter 
approach to the abdominal aorta. 

The basic features are: (1) a Cook deflec- 
tor: and (2) any hook-tail catheter. 

The manipulative aspects which have 
allowed us to catheterize the abdominal 
aorta via the axillary arteries without fail- 
ure in 20 successive patients are described. 
Department of Radiology 
University of Florida—Gainesville 


Teaching Hospital and Clinics 
Gainesville, Florida 32601 


The author wishes to thank Dr. Larry P. 
Elliott for his most helpful assistance in the 
preparation of this paper. 
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“MINI-CATHETER” TECHNIQUE FOR FEMORAL 
RUN-OFF AND ABDOMINAL ARTERIOGRAPHY* 


By IRVIN F. HAWKINS, Jr., M.D. 


GAINESVILLE, FLORIDA 


HE high incidence of occlusive vascular 

disease together with an increasing 
number of specially trained radiologists and 
vascular surgeons have resulted in a greater 
demand for arteriography in both univer- 
sity and community hospitals. Angiography 
for abdominal and peripheral vascular dis- 
ease comprises the majority of special pro- 
cedures performed in most radiology de- 
partments. 

Many methods for performing peripheral 
vascular arteriography have been advo- 
cated. The initial procedure for studying 
the abdominal aorta and peripheral arteries 
was translumbar aortography. Consider- 
able clinical experience was being developed 
as early as 1942 by Nelson.” However, the 
original methods, together with the inher- 
ent toxicity of contrast media, resulted in a 
significant number of complications.’ Re- 
cent technical modifications of the original 
methods have considerably reduced the 
morbidity.*:'? 

[n the early fifties, Seldinger's technique? 
made injection into the distal aorta pos- 
sible from the femoral artery. Traversing 
tortuous and athrosclerotic iliac arteries 
proved to be difficult and, at times, impos- 
sible. Moreover, the presence of a catheter 
in severely diseased iliac arteries resulted 
in a significant number of arterial throm- 
boses. In the mid-sixties, unilateral com- 
mon femoral needle injections with the 
release Valsalva maneuver appeared prom- 
ising. Although an excellent method, opac- 
ification of extremities 15 unequal, and the 
complete cooperation of the patient 15 re- 
quired. 

With subsequent development of the 
floppy” and “J” tipped guide wires,'? the 
tortuous iliac artery has become more con- 


sistently and sately navigated. However, 
with these methods, there remains a 0.5 to 
1.8 per cent incidence of arterial thrombo- 
s15!1:12.19.20?! and а relatively high incidence 
of failure to negotiate the severely diseased 
iliac arteries. Even in 1970, forward venous 
angiography was still being advocated. 
Although a safe method, results are inferior 
to selective techniques. 

The majority of the aforementioned 
methods were practiced by us as late as 
1969. Although uncommon, we were still 
concerned by the incidence of arterial 
thrombosis and the inability to enter the 
iliac arteries and aorta from the femoral 
artery. After becoming adept at using small 
catheters, etc., in infants by the femoral 
artery technique, it was decided to utilize 
the same approach in adults with occlusive 
vascular disease. Our experience with this 
technique began in April, 1970. This 
method allows us to pass the catheter 
through areas of stenosis and tortuosity 
previously non-navigable. Moreover, it is 
readily learned by the beginning angiog- 
rapher, 1s less time consuming and no com- 
plications have occurred. 

The purpose of this communication 1s to 
present what we term the “‘mini-catheter”’ 
approach to femoral arteriography. 


MATERIAL AND METHOD 


Eightv-five patients with severe occlu- 
sive vascular disease were examined from 
April 1970 through August 1971. With staff 
supervision, all examinations were per- 
formed bv radiology residents during their 
special procedure rotation. The patients' 
ages ranged from 45 to 85 years, the major- 
itv being in the 60 to 75 vear age group. 

The puncture-catheter apparatus was 


* From the Department of Radiology, University of Florida College of Medicine and Shands University Teaching Hospital, Gaines- 
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ic. 1. 
femoral run-off series in a 75 year old male. This 


illustrates the passage of a No. § French teflon 
mini-catheter through multiple severely stenotic 
areas. The catheter did not occlude the femoral or 
iliac artery lumen at time of study. 


that utilized in the pediatric age group. 
This included a No. то thin-walled Cour- 
nand needle with a pencil point stvlus, 
together with a 0.025 inch safety guide 
wire. If the artery was difficult to puncture, 
a standard No. 19 gauge disposable needle 
proved effective as a substitute. When the 
iliac vessels were difficult to navigate, a 
0.021 inch guide wire was used. 

In the first half of this studv, we em- 
ploved straight guide wires. Recently, a 
0.021 inch and a 0.02 inch guide wire with 
3 mm. radius “J” tip became available. 
This was easier to manipulate along tortu- 
ous and plaqued arteries. 

The “‘mini-catheter’’* 15 a No. 5 French 
teflon catheter (I.D. 0.39, O.D. 0.65) pulled 


* Cook, Inc., Bloomington, Ind. 
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over а 0.025 Inch guide wire. Five spirally 
arranged side-holes are made over a 1 cm. 
spread, o.5 cm. from the tip. This catheter 
is now used for all femoral run-off studies, 
regardless of whether the injection 1s per- 
formed in the abdominal aorta, iliac or 
femoral arteries. 

The smaller catheter-guide wire aspects 
have allowed us to negotiate through areas 
of stenosis previously unpassable with 
larger catheters (Fig. 1). One such maneu- 
ver for negotiating extremely tortuous or 
narrowed arteries is as follows: following 
percutaneous puncture of the femoral ar- 
tery, the guide wire is passed up the arterv 
until it meets resistance. A No. 5 teflon 
catheter 1s passed over the guide to the 
point of obstruction. The guide is removed 
and a test injection is performed to deter- 
mine the status of the proximal por- 
tion of the artery. If the pathway is 
patent, the guide wire 15 re-inserted into the 
catheter to its tip. This latter maneuver 
yields stabilitv to this system and, to date, 
has allowed us to pass the small catheter 
through extremelv narrowed areas (Fig. 
1). If unexpected difficulties are encountered 
in inserting the catheter over the standard 
0.025 inch guide wire, a No. 4 French teflon 
catheter 1s used as a dilator. 

For abdominal arteriography, an injec- 
tion rate of 15 cc./sec. for 2 to 3 
was used without any evidence of catheter 
rupture. In 10 cases, 18 to 20 cc. per second 
were injected. Catheter rupture occurred at 
the hub in 2 instances. For optimal renal 
artery visualization, the catheter was posi- 
tioned approximately 2 to 3 cm. below the 
origin of the renal arteries (usually at the 
L2-L3 interspace). For femoral run-off 
studies, the catheter was positioned at the 
aortic bifurcation. An injection rate of 8 to 
12 cc./sec. for 4 to 8 seconds of renografin 
76 was utilized. 

The moving table-top method! was used 
in 55 of the patients and a long leg filming 
and manual table-top transit was used in 10 
patients. The latter method was used at the 
Alachua County Hospital where only stan- 
dard film changers were available. The 
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mini-catheter obviously permits any con- 
ceivable filming method. The catheter used 
in the early portion of this study was radio- 
lucent. The present catheter is radiopaque. 


RESULTS 


Eighty-five femoral run-otf studies were 
performed with good to excellent quality. 
Twenty-five aortograms of good quality 
were obtained as part of the 85 examina- 
tions (Fig. 2). The femoral artery approach 
was used if the pulse was 1 to 2+. The 
axillary approach was required in only 1 in- 
stance in a patient with complete block of 
both iliac arteries with reconstitution of the 
common femoral artery. The axillary. ap- 
proach was used in conjunction with a 
simple deflector method for catheterizing 
the descending thoracic and abdominal 
aorta.P 

Owing to its small size and low coefficient 
of friction, the mini-catheter was easily and 
atraumatically inserted in all instances. No 
complications occurred in any case. There 
was no instance of a further decrease in 
pulse, arterial thrombosis, hematoma, or 
extravasation of contrast material. The 
arterial flow during the arteriography was 
not occluded by the catheter, even with ex- 
tremely narrowed iliac arteries of the mag- 
nitude of 2 mm. or less (Fig. 1). Owing to 
the small size of the catheter, time of com- 
pression following removal of the catheter 
was minimal (usually less than 5 minutes), 
and has drastically reduced the compression 
time in hypertensive patients. This re- 
juced time element was maintained in 2 
patients who were on anticoagulants. 


DISCUSSION 


To date, the ‘‘mini-catheter” technique 
лаз been a tremendous success. The pri- 
mary modification from other techniques is 
-he use of a small No. 5 French teflon 
catheter. This, in turn, results in the use of 
small puncture needles and guide wires. 
These principles and techniques have en- 
3bled us to maintain an excellence in vascu- 
lar diagnosis with optimal ease and safety. 


*Mini-Catheter" Technique 
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Fic. 2. Anteroposterior abdominal aortogram in a 67 
year old male. This degree of opacification of both 
the aorta and renal arteries was accomplished 
using a No. $ French teflon mini-catheter. 


'The most profound advantage has been the 
ability to pass the *mini-catheter" through 
areas of stenosis previously non-navigable 
with larger catheters (Fig. 1). From a 
psychologic point of view regarding patient 
apprehension, etc., the more remote femoral 
artery approach is better tolerated than the 
translumbar or axillary approaches. Fur- 
thermore, this technique is more easily 
translated and adapted by the beginning 
angiographer than our previous techniques. 
This has noticeably decreased the morbid- 
ity inherently associated with training of 
the neophyte angiographer. 

As previously mentioned, we have had no 
thrombosis at the site of puncture. Ad- 
mittedly, however, we are dealing with a 
relatively small patient population regard- 
ing statistical relevance. It is well estab- 
lished that clot is deposited on the exterior 
of the catheter. The clot itself and the 
amount stripped off during removal is de- 
termined by 3 factors:3:14-1617,23.28.29 (т) 
length of time the catheter remains in the 
artery; (2) diameter; and (3) length of the 
catheter. Therefore, the small diameter of 
the mini-catheter as well as the increased 
expediency in performing the procedure 
plays a potentially favorable role in main- 
taining complications to a near zero level. 

Teflon as the material for the catheter 
was chosen for 2 reasons: (1) its ability to 
withstand high pressure; and (2) its ten- 





l'iG. 3. Anteroposterior pelvic roentgenogram of a 
femoral run-off study demonstrating complete 
occlusion of the mid left external iliac artery by a 
No. 7 French red Kifa catheter. 


dencv to result in less external clot forma- 
tion than polvethvlene.? 

Another advantage of the mini-catheter 
has been the fact that it has not resulted in 
total occlusion of the punctured femoral 
artery (Fig. 3). 

Theadditionofnon-thrombogenicity?:9. 5.9 
to the mini-catheter itself should enhance 
the safety of this technique. A method to 
bind heparin to teflon has not vet been 
achieved. Since a small heparin bound polv- 
ethvlene catheter cannot withstand the 
high pressure needed for superior abdomi- 
nal aortography (15 cc./sec.), the heparin 
bound polyethylene catheter can only be 
used for femoral run-off studies where a 
lower rate of inJection would suffice. 


SUMMARY 


This communication describes a mini- 
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catheter approach to abdominal and pe- 
ripheral arterial run-off studies. 

Our experience with 85 patients utilizing 
а No. 5 French teflon catheter has resulted 
in the following preliminary conclusions: 
(1) an ability to pass a catheter through 
severely stenotic areas of the femoral and 
iliac arteries previously found non-navig- 
able with larger catheters; (2) no obstruc- 
tion to the flow of contrast medium at the 
site of puncture or areas of severe stenosis 
at time of study; (3) it is speedily and 
atraumatically inserted; (4) no thromboses 
occurred in our series; and (5) it is a pro- 
cedure easily transmitted to the beginning 
angiographer. 


Department of Radiology 
University of Florida 
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The author wishes to thank Dr. Larry P. 
Elliott for his most helpful assistance in the 
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SYSTEMIC HEPARINIZATION FOR ANGIOGRAPHY* 


By SIDNEY WALLACE, M.D.,t HECTOR MEDELLIN, M.D.,f DAVID DE JONGH, M.D.,f 
and CESARE GIANTURCO, M.D.$ 


HOUSTON, TEXAS 


RTERIAL occlusions near the site of 
entry of angiographic catheters occur 
with a frequency variously reported from 
O.4 per cent? to 2.3 per сепї. [n the past 
such occlusions have been attributed to the 
displacement of arteriosclerotic plaques or 
to thrombi formed at the site of intimal 
trauma. More recently Nejad et a/.!° dem- 
onstrated in dogs that these arterial ob- 
structions are most probably due to the 
stripping of thrombotic material from the 
surface of the angiographic catheters as 
these catheters are withdrawn through the 
wall of the vessels at the end of the pro- 
cedures. This mechanism was also shown in 
humans by Siegelman eż a/.; and was later 
confirmed by Formanek eż al. and Jacobs- 
son.? 

The formation of thrombotic coating on 
the outer walls of vascular catheters may 
be lessened by the flushing injections of 
heparinized saline employed to prevent the 
formation of thrombus inside the catheters. 
This injected heparin does reach the general 
circulation, but its amount is probably in- 
adequate to prevent the occasional throm- 
botic arterial occlusion. 

To prevent thrombus formation on the 
outer walls of the intravascular catheters 
more effectively, these catheters have been 
soaked in heparin, treated with graphite- 
benzalkonium-heparin, and coated with 
benzalkonium-heparin wax or with silicone 
grease. * 59/1? Tt has also been noted that 
certain plastics (polyurethane) are less 
thrombogenic than others (polyethylene, 
vinyl chloride, silastic), probably because 
of inherent or acquired electrical charges.!? 
Further studies in this field are obviously 
needed. 

Several investigators have suggested that 


the thrombotic deposition on the outer 
walls of catheters could be avoided by de- 
creasing the coagulability of blood. Aspirin, 
dextran and heparin can be employed. 


METHOD 


Since 1969 we have utilized systemic 
heparinization. Our mode of administration 
of heparin is as follows: 

As soon as the catheter is in the arterial 
system, usually in the external iliac artery 
or in the lower abdominal aorta, a single 
injection of 1,000 to 5,000 units of aqueous 
heparin is made through the catheter. The 
dosage 1s varied according to the size and 
weight of the patient, approximately 45 
units/kg., taking into consideration the 
baseline clotting capacity of the patient’s 
blood. The average initial injection is 3,000 
units of aqueous heparin. The catheter is 
then flushed every 2 to 3 minutes with 5 
to 10 ml. of a solution of 1,000 units of 
heparin in оо ml. of normal saline. 

The rationale for this procedure is to ob- 
tain an adequate decrease in the coagul- 
ability of blood as soon as the catheter is 
exposed to it. This 1s done with the initial 
injection of heparin. Flushing the catheter 
with a dilute heparin solution every few 
minutes keeps the lumen of the catheter 
patent and replaces, at least in part, the 
original heparin as it is metabolized. 


MATERIAL AND RESULTS 


In the past 2 years systemic hepariniza- 
tion has been utilized at M. D. Anderson 
Hospital and Tumor Institute during an- 
giography in 525 patients to detect the 
presence and the extent of neoplastic dis- 
ease. The majority of these procedures were 


* From the Department of Diagnostic Radiology,f and the Department of Clinical Pathology, The University of Texas, 
M. D. Anderson Hospital and Tumor Institute, Houston, Texas and the Department of Diagnostic Radiology, The University of Texas 
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done through a femoral approach using 
polyethylene catheters. Most examinations 
involved multiple selective studies and had 
an average duration of 65 minutes. 

With the use of these larger amounts of 
heparin the possibility of hemorrhage dur- 
ing the procedure as well as after with- 
drawal of the catheter raises some concern. 
Fifteen of the 525 patients had bleeding at 
the puncture site which persisted after 15 
minutes of arterial compression. These pa- 
tients were given intravenously 10 mg. 
protamine sulfate for each 1,000 units of 
heparin injected intra-arterially at the start 
of the procedure—an average of 30 mg. 
protamine sulfate. This resulted in com- 
plete control of bleeding within 10 minutes. 
The bleeding incidence was similar to that 
which was observed in previous years when 
only intermittent flushing injections of a 
solution containing 5,000 units of heparin 
in соо ml. of normal saline were employed. 
In patients examined by angiography to 
determine the specific site of bleeding, only 
intermittent flushing injections of heparin- 
ized saline are made. 

None of the 525 patients manifested 
clinical signs or symptoms attributable to 
thrombotic arterial occlusion at the punc- 
ture site. Pull-out angiograms, arteriograms 
at the puncture site just prior to almost 
complete withdrawal of the catheter, were 
obtained in 78 patients. In 2 of 78 pull-out 
angiograms (2.5 per cent) there was a fine 
lucent line about the catheter which was 
thought to be a thrombus. This compares 
favorably with the so per cent incidence of 
thrombi visible on pull-out angiograms re- 
ported by Formanek eż 4/? In view of these 
results, systemic heparinization can help 
prevent the formation of thrombi. 

Of the 525 patients, 1 was noted to have 
a decrease in the intensity of the arteria 
dorsalis pedis pulse following the procedure. 
He had no clinically significant sequelae. 
Another patient experienced hemiplegia 
during a 4 vessel cerebral arteriography. 
Both patients suffered embolization prob- 
ably due to liberation of intraluminal 
thrombi or displaced plaques. 
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EXPERIMENTAL INVESTIGATION 


In order to compare the value of systemic 
heparinization with that of flushing inter- 
mittent injections of dilute heparin, the fol- 
lowing study was undertaken: 

In 12 adult patients, Group I, the cathe- 
ters were flushed every 2 or 3 minutes with 
$ to 10 ml. of a solution of 5,000 units of 
aqueous heparin in 500 ml. of normal saline. 
This delivered an estimated average dosage 
of 2,000 units of heparin in 65 minutes. 

Eleven other patients, Group II, were 
given systemic heparinization initiated by 
an injection of 45 units/kg. of aqueous 
heparin and followed by flushing intermit- 
tent injections of a solution of 1,000 units 
of heparin in оо ml. of normal saline. This 
delivered an estimated 3,400 units of hepa- 
rin in 65 minutes. 

Venous blood samples were drawn at 0, 
5, 10, 15, 30, 45, 60, 75 and go minutes after 
the beginning of the angiographic proce- 
dure and each sample was studied for acti- 
vated clotting time (ACT); activated par- 
tial thromboplastin time (APTT), and 
prothrombin time (PT). The findings were 
averaged and incorporated in graphs shown 
by Figures 1, 2, and 3. 

Group I shows that enough heparin was 
delivered by the intermittent flushing 1n- 
jections to affect ACT, APTT, and PT. The 
decrease in coagulability, however, was 
gradual and small, reaching its peak at 75 
minutes or Io minutes after the end of the 
procedure (Fig. 4). 

Group II illustrates that the maximum 
effect of the initial injection of heparin oc- 
curs in Io to 15 minutes with a gradual de- 
crease during the procedure (Fig. 5). When 
the catheter is withdrawn, at an average of 
65 minutes, there is no significant difference 
in the level of coagulability of the blood 
when the 2 groups are compared. 

Systemic heparinization maintains effec- 
tive anticoagulation during the procedure 
rather than reaching a peak just after the 
end of the procedure as is produced by in- 
termittent injections of a flushing solution 
of heparinized saline. Prior to utilizing sys- 
temic heparinization a coagulation battery 
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must be done which should include ACT, 


APTT, PT, as well as a platelet count. 


SUMMARY 


Systemic heparinization significantly de- 
creases the complications of angiography 
due to thrombosis. 

Effective systemic heparinization is achieved 
by a combination of the direct intra-arterial 
injection of heparin through the catheter at 
the onset of the procedure and flushing in- 
termittently with a dilute solution of hepa- 
rinized saline. 

No increase in hemorrhage at the punc- 
ture site is noted due to this method of anti- 
coagulation. 

Certain precautions must be observed be- 
cause of the larger doses of heparin em- 
ploved. 


Sidney Wallace, M.D. 
Department of Diagnostic Radiology 
M. D. Anderson Hospital 

and Tumor Institute 
University of Texas at Houston 
Houston, Texas 77025 
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CONGENITAL DEXTROCARDIA AND THE 
GENERAL RADIOLOGIST 


HE CONCEPTS and classification of 

all types of congenital heart disease 
have been extensively revised, modified or 
extended during the past 30 years. The 
large advances in surgical treatment com- 
bined with selective angiography and as- 
sociated physiologic and hemodynamic 
studies have provided the necessary ana- 
tomic and functional detail permitting re- 
finements and extension of classification 
and nomenclature. This undoubtedly has 
resulted in an improvement in the manage- 
ment of patients with congenital heart dis- 
ease. 

The nomenclature and classification of 
congenital dextrocardia, however, have re- 
mained a problem. In the first place, con- 
genital dextrocardia is not a pathologic 
entity per se. It isa positional anomaly that 
may or may not be associated with heart 
disease. The management of the patient, if 
such is required, is directed to diagnosis and 
treatment of the other concomitant cardiac 
anomalies. Secondly, the older literature 1s 
a thicket of imprecise terms, often quite 
variable in meaning as one goes from one 
paper to another. Much of the difficulty lay 
in a lack of anatomic detail since selective 
angiocardiography was not widely avail- 
able in the earlier years. A much larger im- 
pediment was a lack of conceptual appreci- 
ation of the development and differentia- 
tion of the heart and how aberrations could 
produce the observed appearance. 

Van Praagh and his associates!" in 1964 
introduced a new terminology and new ap- 
proach to congenital dextrocardia. Others’ 
had recognized that anomalous and dis- 
cordant (in relation to the position of the 
viscera) bending of the primitive cardiac 
tube was responsible for "corrected trans- 
position," a condition associated with a 


high incidence of other congenital anomalies 
and also found in a considerable proportion 
of cases of dextrocardia.^* Complete trans- 
position of the great vessels is found in a 
lesser but significant proportion of cases of 
dextrocardia (12 per cent in one series). 
Selective angiography can demonstrate the 
relative position of the great arteries (trans- 
posed, normal or inverted) and usually 
shows the valves or valve rings and the in- 
ternal morphology (trabeculation, conus 
structure, crista supraventricularis) that 
permits identification of the morphologic 
right and left ventricles. The position of the 
atria can be determined from the position 
of the stomach and liver and confirmed by 
angiography. With this kind of knowledge, 
why not designate each variant by more 
precise terms? Van Praagh and his col- 
leagues'#® have proposed a terminology 
and classification of dextrocardia that first 
separates the cases into those with situs 
solitus (normal position of the abdominal 
viscera) and situs inversus (complete re- 
versal of the abdominal viscera). These 2 
groups can then be divided into those with 
(d) dextrocardiac loop and (1) levocardiac 
loop. These 4 groups can then be divided 
into those with nontransposed great arteries 
and transposed great arteries. The non- 
transposed groups are further divided into 
the normal and inverted arrangements; the 
transposed groups are divided into right 
and left-sided transposition with reference 
to the aorta. The development of this sys- 
tem followed a detailed study of a group of 
pathologic specimens and was confirmed by 
application in practical preoperative diag- 
nosis. Its development and use have been a 
solid advance, and those radiologists who 
have mastered its use find that it works 
well.? However, there are certain attributes 
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of this system which although well known 
may not have been completely appreciated. 
It is mot a classification of dextrocardia per 
se, but can be applied to the heart and vis- 
cera in any situs. When applied to dextro- 
cardia, it must be preceded by the specific 
term "dextrocardia." The system is com- 
plicated and difficult to master and requires 
almost daily practice. Of the 12 possible 
combinations, 6 are common, and to these 
are added the syndromes of asplenia or 
polysplenia in which the system is less de- 
finitive since visceral and atrial situs may 
be undetermined.’ It cannot be applied un- 
less it is preceded by technically adequate 
selective angiography. It is most useful in 
the selection and preparation of patients for 
surgical treatment. Its application is thus 
very much in the realm of the cardiovascu- 
lar radiologist and pediatric cardiologist, 
but may be relativelv meaningless to the 
general radiologist because of infrequent 
use. 

In order not to lose our perspective, we 
should remember that congenital intrinsic 
dextrocardia (as distinguished from extrin- 
sic displacement) is not a common condi- 
tion. It is thought to occur in 1 in 7,000 to 1 
in 10,000 persons in the general popula- 
tion.®!? Dextrocardia without situs inversus 
IS even rarer, and another malposition, 
levocardia with situs inversus, is so uncom- 
mon that the general radiologist may see 
only a few cases in his lifetime exclusive of 
his training period. It is the author’s opin- 
ion that frequency of significant and symp- 
tomatic heart disease in association with 
dextrocardia as reported in recent series®:® 8 
has been considerably exaggerated. The 
material usually was collected at large car- 
diac clinics and thus biased toward patients 
with severe associated anomalies. The ex- 
perience of the general radiologist is likely 
to be considerably different in that a major- 
ity of his patients may be without signifi- 
cant heart disease. Selective angiocardiog- 
raphy may not be necessary or indicated in 
these cases, or if so, it is not immediately 
available. The generalist thus needs a Sys- 
tem or approach based on findings obtained 
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from conventional roentgenograms. Elliott 
et al? have proposed such a system, al- 
though others have used it at least in part 
for years. 

Methodical study of conventional and 
overexposed frontal roentgenograms of the 
chest supplemented in some instances by a 
barium swallow examination permits a de- 
termination of visceral and atrial situs with 
the exception of the rare instances of 
asplenia or polysplenia. The fundus of the 
stomach and the aortic arch are normally 
on the same side and opposite to the main 
mass of the usually asymmetric liver. The 
right atrium almost invariably lies on the 
side opposite the stomach and the aortic 
arch. Where the stomach and aortic arch 
are on opposite sides (discordant), a close 
study of the tracheobronchial tree as seen 
on an overexposed frontal roentgenogram!? 
permits an identification of the right and 
left lung. The right main bronchus is short, 
wide and gives off the eparterial bronchus. 
Theleft main bronchus is much longer, nar- 
rower and runs a more horizontal course. 
(The reader is referred to the excellent 
article by Van Mierop et al. for more de- 
tails.) The atria lie on the same side as their 
respective lungs. In asplenia, there are bi- 
lateral right lungs, and in polysplenia, there 
may be bilateral left lungs, and the location 
of the atria and other viscera may then be 
uncertain (situs ambiguus). The presence 
of either of these conditions may be further 
confirmed by the appearance of a symmetric 
bi-lobed liver and paramedian location of 
the stomach as seen on the chest roentgeno- 
gram.^^!^ Further close scrutiny of the 
overexposed frontal roentgenogram may 
identify an enlarged azygos vein or another 
anomalous venous structure on the left 
which suggests the presence of an interrup- 
tion of the inferior vena cava with azygos 
return of the blood from the lower part of 
the body. 

Further specific anatomic detail is usu- 
ally not provided by conventional roent- 
genograms, but probabilities of abnormali- 
ties can be proposed. The referring physi- 
cian can usually ascertain whether the pa- 
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tient is asymptomatic or has a high prob- 
ability of significant associated cardiac 
disease. In an asymptomatic patient with 
situs inversus and a normal but reversed 
cardiac contour, the probability of an other- 
wise normal heart is very high." On the 
other hand, in a patient with substantial 
clinical evidence of heart disease and dex- 
trocardia and situs solitus, the probability 
of one of the transposition complexes, most 
likely corrected transposition, is very high.’ 
This could be further supported if the left 
upper mediastinum is widened by what ap- 
pears to be the ascending aorta." 

The terminology of the report could be 
quite simple using the terms dextrocardia 
with or without situs inversus. The presence 
or absence of significant heart disease could 
be designated as uncomplicated or com- 
plicated and would be in considerable part 
determined by the referring physician. 
Other suggested anomalies, such as tetral- 
ogy of Fallot, tricuspid atresia, single ven- 
tricle, etc., would be designated by their 
usual terms as applied to the heart in its 
normal position. *' Dextroversion" seems to 
be a term that we should eliminate unless 
we can define it more precisely. “Version” 
implies turning, and the addition of “dex- 
tro" would indicate turning toward the 
right, whereas the explanation of dextro- 
cardia is that of failure of the heart to turn 
normally to the left. The definition of 
dextroversion given in Dorland's Illus- 
trated Medical Dictionary, 24th edition, 
is "location of the heart in the right hemi- 
thorax, the left ventricle remaining on the 
left as in the normal position, but lying an- 
terior to the right ventricle." Such a 
definition could not be applied to dextro- 
cardia with corrected transposition since 
the morphologic left ventricle lies ante- 
riorly and to the left. Thus, the uncom- 
plicated dextroversion as described by 
Welch and Felson! would seem to be the 
correct usage of this term. With this much 
uncertainty, the replacement of the term 
"dextroversion" by ‘‘dextrocardia with 
situs solitus" is recommended. This could 
be further qualified by complicated or un- 
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complicated and the usual terms applied to 
associated cardiac anomalies. 

My message to the general radiologist is 
that, although he is unable through lack of 
practice and opportunity to master an all 
inclusive and logical but esoteric and elab- 
orate classification of dextrocardia, he still 
has prerogatives and responsibilities that 
he should continue to exercise. His methods 
are the conventional roentgenogram of 
the chest and a systematic logical approach. 
His report can be given in terms under- 
standable to both himself and his col- 
leagues. His limitations are the same as for 
those of any other type of congenital ab- 
normality of the heart. 


Rosert N. Coorrv, M.D. 


Department of Radiology 
University of Texas Medical Branch 
Galveston, Texas 77550 
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NEWS 


ANGIOGRAPHY 

Ihe Department of Radiology of Har- 
vard Medical School will sponsor a 3 dav 
course on "Angiographv: 1972," at the 
Sheraton- Boston Hotel, Boston, Massachu- 
setts; October 12-14, 1972. 

The Chairman of the course is Herbert 
L. Abrams, M.D., Professor and Chairman, 
Department of Radiology, Harvard Medi- 
cal School. 

The course is designed for radiologists 
who participate in or intend to perform 
argiographic studies. As such, it will define 
the present state of the art with a critical 
look at certain technical aspects. It will de- 
tall the application of the angiographic 
method to visceral diseases in a series of 
authoritative lectures and demonstrations 
with particular emphasis on the intestinal 
tract, kidneys, liver, spleen, and pancreas. 
The subject of gastrointestinal bleeding 
will be dealt with in detail. 

Although the course will cover estab- 
lished areas of angiographic examination 
and interpretation, 1t will also embody and 
emphasize recent advances, their potential 
and their limitations. 

An outstanding faculty will present the 
course. Dr. Erik Boijsen, Professor of Ra- 
dwlogy at the University of Lund and 
Head of the Department at the Malmé 
Hospital, and Dr. Kurt Amplatz, Professor 
of Radiology at the University of Min- 
. nesota, will be guest speakers. 

The faculty will also include Herbert L. 
Abrams, M.D., Douglass F. Adams, M.D., 
A. Clifford Barger, M.D., Stanley Baum, 
M.D., Harvey Eisenberg, M.D., Kenneth 
Fellows, M.D., Ernest Ferris, M.D., Flo- 
rencio A. Hipona, M.D., Norman k. Hol- 
lenberg, M.D., Paul C. Kahn, M.D., Harry 
Z. Mellins, M.D., Edward B. D. Neu- 
hauser, M.D., Sven Paulin, M.D., and 
o-hers. 

For further information and applications, 
please write to the Department of Continu- 
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ing Education, Harvard Medical School, 25 
Shattuck Street, Boston, Massachusetts 
ovens 

NEURORADIOLOGY 


The Thirty-ffth Annual Continuation 
Course in Radiology of the University of 
Minnesota 1s devoted this year to Neuro- 
radiology and will be held in the Mayo 
Memorial Auditorium, October 16-20, 
1972. 

A practical and modern approach to this 
Important segment of Diagnostic Radiology 
will be presented by a large faculty of 
acknowledged leaders and teachers in this 
held. Nuclear medicine will be included. 
Both the general radiologist and the neuro- 
radiologist will benefit from this course. 
Neurologists and neurosurgeons are wel- 
come. 

In keeping with previous tradition an 
outstanding guest faculty has been assem- 
bled for the course under the direction of 
Dr. Eugene Gedgaudas, Professor and Head, 
Dr. Harold O. Peterson, Professor, Dr. 
Stephen A. Kieffer, Professor, and Dr. 
Lawrence H. A. Gold, Associate Professor, 
Department of Radiology. 

The guest faculty wiil include: Drs. R. 
Thomas Bergeron, Los Angeles, California; 
David O. Davis, Salt Lake City, Utah; 
George duBoulav, London, England; Her- 
bert 1. Goldberg, Philadelphia, Pennsyl- 
vania; Derek Harwood-Nash, ‘Toronto, 
Ontario; E. Ralph Heinz, Pittsburgh, 
Pennsylvania; Sadek K. Hilal, New York, 
New York; O. Wayne Houser, Rochester, 
Minnesota; Irvin I. Kricheff, New York, 
New York; Thomas H. Newton, San Fran- 
cisco, California; D. Gordon Potts, New 
York, New York; David F. Reese, Roches- 
ter, Minnesota; Mannie M. Schechter, 
Bronx, New York; and Ernest H. Wood, 
New York, New York. 

The remainder of the faculty will con- 
sist of members of the teaching staff of the 
University of Minnesota Medical School. 
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For further information please write to: 
Director, Postgraduate Medical Educa- 
tion, Nolte Center for Continuing Educa- 
tion, University of Minnesota, Minneapo- 
lis, Minnesota 55455. 


RADIOLOGY AND NUCLEAR MEDICINE 
POSTGRADUATE COURSE 
Duke University Medical Center 


The Fourth Annual Radiology and Nu- 
clear Medicine Postgraduate Course to be 
presented by the Department of Radiology 
at the Duke University Medical Center, 
Durham, North Carolina, will be held Octo- 
ber 25-27, 1972. 

The distinguished faculty includes: David 
H. Baker, M.D., New York, New York; 
William H. Briner, B.S., Durham, North 
Carolina; John A. Evans, M.D., New York, 
New York; Robert G. Fraser, M.D., Mon- 
treal, Canada; Jack К. Goodrich, M.D., 
Durham, North Carolina; John A. Goree, 
M.D., Durham, North Carolina; Herman 
Grossman, M.D., Durham, North Caro- 
lina; C. Craig Harris, M.S., Durham, 
North Carolina; E. Robert Heitzman, 
M.D., Syracuse, New York; Merle K. 
Loken, M.D., Minneapolis, Minnesota; 
Richard G. Lester, M.D., Durham, North 
Carolina; George M. McCord, M.D., Dur 
ham, North Carolina; Robert McLelland, 
M.D., Durham, North Carolina; William 
B. Seaman, M.D., New York, New York; 
Elias G. Theros, M.D., Washington, D. C.; 
and Joseph B. Workman, M.D., Durham, 
North Carolina. 

For further information please contact: 
Robert McLelland, M.D., Program Direc- 
tor, Department of Radiology, Box 3808, 
Duke University Medical Center, Durham, 
North Carolina 27710. 


POSTGRADUATE COURSE ON BONE AND 
JOINT RADIOLOGY 

A Postgraduate Course on Bone and 
Joint Radiology is being sponsored by the 
Department of Radiology, Cornell Univer- 
sity Medical College, October 30, 31 and 
November 1, 1972, in the Memorial Hospi- 
tal Auditorium, New York, New York. 
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The topics are: anatomy and physiology 
of bone; pediatric disease; joint disease; 
hematologic disease; and bone tumors, fol- 
lowed by an arthrography workshop in the 
Hospital for Special Surgery Auditorium 
and Radiology Department. 

The guest faculty includes: John A. 
Caffey, M.D., University of Pittsburgh 
School of Medicine; Jack Edeiken, M.D., 
Jefferson Medical College, Thomas Jefter- 
son University; Frieda Feldman, M.D., 
Columbia University; Harold G. Jacobson, 
M.D., Montefiore Hospital and Medical 
Center; Lennart Krook, D.V.M., N. Y. 
State Veterinary College, Cornell Univer- 
sity; John Moseley, M.D., Mt. Sinai School 
of Medicine; and Alex Norman, M.D., Mt. 
Sinai School of Medicine. 

The Cornell University Medical College 
and the New York Hospital, Cornell Medi- 
cal Center Faculty will comprise the local 
faculty. 

Apply for enrollment to: John A. Evans, 
M.D., Department of Radiology, Cornell 
University Medical College, 1300 York 
Avenue, New York, New York 10021. 


COURSE IN ARTHROGRAPHY, LYMPHOG- 
RAPHY AND TEMPORAL BONE 
RADIOGRAPHY 

The Departments of Radiology of the 
University of Utah, Salt Lake City, Utah, 
and of George Washington University, 
Washington, D. C., are sponsoring a 
radiology course titled "Arthrographv, 
Lymphography, and Temporal Bone Ra- 
diography,” to be held in seminar fashion, 
at the Sahara Hotel, Las Vegas, Nevada, 
January 30 through noon February 2, 1973. 

The course will be given under a format 
considerably different from most previous 
radiology courses. Few formal lectures will 
be delivered. Two to three two-hour long 
seminar sessions will be held daily and the 
group size in each seminar will be no larger 
than 12 persons. All seminars will run si- 
multaneously with groups shifting from 
room to room for their allotted sessions. 

The seminar directors will be radiologists 
expert in their fields. Each will supervise de- 
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tailed case analysis by the participants. 
Thus, course registrants will have an op- 
portunity to work closely with each instruc- 
tor. 

For further information, please contact: 
P. Ruben Koehler, M.D., University of 
Utah Medical Center, Salt Lake City, 
Utah 84112. 


SYMPOSIUM RADIOLOGICUM PANCREATIS 


Under the patronage of the International 
Society of Radiology and the German 
Roentgen Association, a symposium titled 
"Symposium Radiologicum | Pancreatis" 
will be held. in Munich, West Germany, 
May 31-]une 6, 1973... 

The subjects include: radiographic anat- 
omy; pathologic anatomy; physiopathol- 
ogy; clinical aspects; upper gastrointestinal 
series; extended upper gastrointestinal se- 
ries;hypotonicduodenography ;intravenous 
cholangiography ; percutaneous transhepat- 
ic cholangiography; pneumotomography ; 
arteriography; splenoportography; duo- 
denoscopic retrograde pancreaticography; 
and isotopic scanning. 

There will be panel discussions; practical 
demonstrations; and an attractive social 
program. 

The official languages are English, Ger- 
man, and French. 

For registration and further information 
please contact, Prof. Dr. Н. Anacker, In- 
stitut für Réntgendiagnostik der Tech- 
nischen Universitat Munchen, Klinikum 
rechts der Isar, Ismaningerstrasse 22, 8 
Miinchen 80, West Germany. 


COLLEGIUM INTERNACIONAL DE 
RADIOLOGIA EN OTORRINO- 
LARINGOLOGIA 

The Collegium Internacional de Radio- 
logia en Otorrinolaringologia will be holding 
its Sixth International Congress of Radiol- 
ogy in Madrid, October 22—24, 1973. 

The Organizing Committee, following 
tae indications of the Collegium Directory 
Committee, now proposes the major sub- 
jects for discussion in Round Tables. 

The major subjects proposed are: normal 
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vascularization in the internal auditory 
meatus, and its pathologic changes; role of 
radiology in the ethiopathogenesis of ver- 
tigo; role of external carotid angiography in 
otorhinolaringologv; radiologic examina- 
tions of sphenoidal region; diagnosis and 
treatment of glomus Jugulare tumors; and 
treatment of piriform sinus tumors. 

For further details please write to Dr. M. 
Trujillo, President, or Dr. V. G. Queima- 
delos, Secretary, Fundacion Jiménez Diaz. 
Avda. Reyes Católicos, 2, Ciudad Uni- 
versitaria, Madrid 8, Espana. 


BRITISH NUCLEAR MEDICINE SOCIETY 


'The First Annual Meeting of the British 
Nuclear Medicine Society will be held, 
April 12 and 13, 1973, in the Middlesex 
Hospital Medical School, London. 

The program will include review and 
original papers with meetings of general in- 
terest, as well as specialized sessions for 
organ scanning, physics and laboratory in- 
vestigations. 

Please address inquiries to: The Honorary 
Secretary, Dr. E. R. Davies, Radiodiagnos- 
tic Department, Bristol Royal Infirmary, 


Bristol, BS2 8HW, England. 


NOBLE GASES SYMPOSIUM 


A Symposium on Noble Gases 1s being 
sponsored by the U. 5. Environmental Pro- 
tection Agency and the University of 
Nevada, Las Vegas, at the Flamingo Hotel 
in Las Vegas, Nevada, September 24-28, 
1973. 

The Symposium should provide com- 
prehensive coverage of subjects related to 
noble gases. The areas to be covered in- 
clude: natural elemental and isotopic abun- 
dance; physical and chemical properties; 
techniques for detection and measurement; 
production and environmental levels, in- 
cluding prediction for future developments; 
environmental releases and processes for 
reducing environmental releases of radio- 
active noble gases; biokinetics, bioeffects 
and dosimetry of radioactive noble gases; 
environmental standards; radon in ura- 
nium mines; health physics; extraterrestrial 
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noble gases; and application of noble gases. 

Deadline for submission of abstracts is 
April 1, 1973. Manuscripts of papers ac- 
cepted for presentation must be received 
by August 15, 1973. 

For further information please write to: 
Dr. А. Alan Moghissi, Chairman of the 
Program Committee, Noble Gases Sym- 
posium, U. S. Environmental Protection 
Agency, P.O. Box 15027, Las Vegas, Ne- 
vada 89114. 


SECOND INTERNATIONAL SYMPOSIUM 
ON CANCER DETECTION 
AND PREVENTION 

The Second International Symposium on 
Cancer Detection and Prevention, pro- 
moted by the International Study Group 
on Detection and Prevention of Cancer (De 
P Ca), under the auspices of the Interna- 
tional Union against Cancer (UICC) and 
the International Agency for Research on 
Cancer (IARC) of the World Health Or- 
ganization, and organized by the Istituto di 
Oncologia “F. Addarii" and Bologna Can- 
cer Centre, will be held in Bologna from 
April 9 to- 12; 1979. 

The program includes: 

I. Lectures on: cancer prevention bv en- 
vironmental control; occupational carcino- 
genesis; host factors in oncogenesis; recent 
advances and perspectives of automation 





Edward L. 
American Roentgen Ray Society. 
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in cytology; aspects of experimental car- 
cinogenesis related to cancer prevention; 
evaluation of cancer control measures (re- 
port from the Shefheld UICC meeting); 
carcinogenic hazards from drugs; and the 
possible importance of nitrosamines as car- 
cinogens in humans. 

2. Panels on: (a) scientific bases and pos- 
sibilities of detection and prevention of 
cancer of the breast, lung, gastrointestinal 
tract, urinary tract and uterine cervix; (b) 
public health aspects in cancer control: and 
(c) recent advances on tumors with particu- 
lar racial and geographic distribution (oral 
cancer, Burkitt’s lymphoma, nasopharyn- 
geal cancer, esophageal cancer, liver can- 
Cer]. 

3. Proferred paper sessions on the same 
topics as those of panels and on other fields 
of cancer detection and prevention. 

Workshops for registered participants are 
planned the 2 days after the Symposium 
(April 13 and 14) on: epidemiologic tech- 
niques, cell pathology, thermography, test- 
ing of environmental carcinogens, cyto- 
genetics, needle aspiration cytology, gastric 
cytology. 

The official languages are English and 
French. 

For further information please write to: 
Secretariat, Istituto di Oncologia “F, 


Addaru,” Viale Ercolani 4/2-40138 Bo- 
logna, Italy. 








1972, at 






I16, No. I 


Vcr. 


BOOK REVIEW 

















ILLUSTRATED GUIDE TO X-Ray Tecunics. By 
John E. Cullinan, R.T., F.A.S.R.T., Admin- 
istrative Assistant for Technical Affairs, Di- 
vision of Radiology, Albert Einstein Medical 
Center, Philadelphia, Pa. Cloth. Pp. 204, 
with rso illustrations. Price, $18.00. J. В. 
Lippincott Company, East Washington 
Square, Philadelphia, Pa. 19105, 1972. 


This text is intended to make available to the 
radiologic technologist information which would 
enable the understanding of basic knowledge 
aid the comprehension of the technical ad- 
vances, as thev occur in the field of diagnostic 
radiology. Although the physical principles are 
adequately surveyed, this is primarily not in 
tie province of this text. Emphasis is placed 
upon the reason for a specific piece of equip- 
ment or accessory in combination with a specific 
technique, along with the advantages and 
Irmitations of each. Every day basic accessories 
are explained. The more complex procedures 
and equipment, including image intensifiers, 
cineroentgenography, serial film changers and 
video tape recorders are described. 

The book consists of 12 sections including 
basic image detection principles, control of 
secondary radiation, roentgenographic tubes, 
cirect roentgen enlargement techniques and ex- 
posure timing devices in the first 5 chapters. A 
sixth chapter is devoted to a general review of 
technical factors. The last 4 sections include 
discussions of mobile or bedside roentgenog- 
raphy, body section roentgenography, rapid 
serial film and cassette changers and basic elec- 
tronic image detector principles. 

The book is extremely well written and all of 
the material is explained in a lucid and easily 
read manner. The illustrations are superb and 
the accompanying teaching diagrams are out- 
standing. The book contains a wealth of useful 
information presented in simple terminology, 
particularly in areas that are quite complex. 
Newer advances are detailed and the chapters 
on direct enlargement techniques and body sec- 
tion roentgenography are extremely well pre- 
sented. 

In view of the ever increasing sophistication 
of instrumentation and techniques, the objec- 
zive of the author is to assist both the technolo- 
zist and the practicing radiologist to understand 


better the complexities of roentgenographic 
equipment and accessories, resulting in their 
more effective use. The author easily achieves 
this goal and covers a vast amount of material 
with an authoritative over-view of all areas. 
This book is highly recommended not only as 
a valuable addition to the library of both tech- 
nologists and radiologists, but also for all physi- 
clans using diagnostic roentgenographic equip- 
ment. 
E. NICHOLAS SARGENT, M.D. 


BOOKS RECEIVED 


MENTAL RETARDATION: An ATLAS OF DISEASES 
WITH ASSOCIATED PHYSICAL ABNORMALITIES. By 
Lewis B. Holmes, M.D., Assistant Professor of 
Pediatrics, Harvard Medical! School; Genetics 
Unit, Children’s Service, Massachusetts General 
Hospital; Clinical Geneticist, Eunice. Kennedy 
Shriver Center, Walter E. Fernald State School, 
Waverley, Mass.; Hugo W. Moser, M.D., Associ- 
ate Professor of Neurology, Harvard Medical 
School; Neurologist, Massachusetts General Hos- 
pital; Assistant Superintendent, Walter E. Fernald 
State School; Co-Director, Eunice Kennedy Shri- 
ver Center, Walter E. Fernald State School, Wa- 
verley, Mass.; Saevar Halldórsson, M.D., Consul- 
tant in Pediatrics, Department of Pediatrics, Uni- 
versity Hospital, Reykjavik, Iceland; Consultant 
Kópavogshaeli, Central Institution for the Men- 
tally Retarded in Iceland; Pediatrician, Depart- 
ment of Pediatrics, St. Joseph's Hospital, Reyk- 
javik, Iceland; Formerly, Clinical and Research 
Fellow in Pediatrics, Children's Service, Massa- 
chusetts General Hospital, and Department of 
Pediatrics, Harvard Medical School; Cornelia 
Mack, M.S., Program Specialist, Division of Fam- 
ily Health Service, Department of Public Health, 
Commonwealth of Massachusetts; Formerly, Re- 
search Assistant, Genetics Unit, Children's Ser- 
vice, Massachusetts General Hospital; Shyam S. 
Pany, M.D., Neurologist, Holy Family Hospital 
and Tirathram Shah Hospital, New Delhi, India; 
Formerly, Clinical and Research Fellow in Neu- 
rology and Neuropathology, Neurology Service, 
Massachusetts General Hospital and Department 
of Neurology, Harvard Medical School; and Ben- 
jamin Matzilevich, M.D., Instructor in Neurology, 
Harvard Medical School; Clinical Director, Wal- 
ter E. Fernald State School, Waverley, Mass. 
Cloth. Pp. 430, with many illustrations. Price, 
$28.00. The Macmillan Company, 866 Third 
Avenue, New York, N. Y. 10022, 1972. 
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PRACTICAL PROCEDURES IN DIAGNOSTIC RADIOLOGY. 


Ву Н. M. Saxton, M.B., M.R.C.P., F.F.R., 
D.M.R.D., Consultant Radiologist, Guy's Hospi- 
tal, London; and Basil Strickland, F.R.C.P., 
F.F.R., F.A.C.R. (Hon.), Consultant Radiologist, 
Westminster Hospital, London; Consultant Ra. 
diologist, Brompton Hospital, London. Second 
edition. Cloth. Pp. 305, with 48 illustrations. Price, 
$15.00. Grune & Stratton, Inc., 111 Fifth Avenue, 
New York, N. Y. 10003, 1972. 

ATLAS оғ NUCLEAR MEDICINE. Volume 3: Reric- 
ULOENDOTHELIAL SYSTEM, Liver, SPLEEN AND 
THYROID. By Frank Н. DeLand, M.D., Professor 
of Radiology, Department of Radiology, Univer- 
sity of Florida College of Medicine, Gainesville, 
Fla.; Formerly, Associate Professor of Radiology 
and Radiological Sciences, Johns Hopkins Medical 
Institutions; and Henry N. Wagner, Jr., M.D., 
Professor of Medicine, Radiology and Radiological 
Sciences, Johns Hopkins Medical Institutions; 
with the assistance of Wendy A. North, M.I.R., 
Editorial Assistant, Johns Hopkins Medical Insti- 
tutions. Cloth. Pp. 292, with 196 illustrations. 
Price, $21.00. W. B. Saunders Company, West 
Washington Square, Philadelphia, Pa. 19105, 1972. 
FUNDAMENTALS OF THE TRACER METHOD. By Teresa 
J. C. Welch, M.S., Assistant Professor, Depart- 
ment of Chemistry, Lindenwood College, St. 
Charles, Mo.; E. James Potchen, M.D., Professor 
of Radiology; Director of Nuclear Medicine, 
Mallinckrodt Institute of Radiology, Washington 
University School of Medicine, St. Louis, Mo.; and 
Michael J. Welch, Ph.D., Associate Professor of 
Radiation Chemistry in Radiology, Mallinckrodt 
Institute of Radiology, Washington University 
School of Medicine, St. Louis, Mo. Cloth. Pp. 187, 
with many illustrations. Price, $9.75. W. B. Saun- 
ders Company, West Washington Square, Phila- 
delphia, Pa. 19105, 1972. 

METABOLIC, DEGENERATIVE, AND INFLAMMATORY 
Diseases or Bones AND Joints. By Henry L. 
Jaffe, M.D., Consultant Pathologist and Emeritus 
Director of Laboratories, Hospital for Joint Dis- 
eases, New York City; Consultant Pathologist, 
United Hospitals of Newark, N. J.; Honorary 
Consultant, Armed Forces Institute of Pathology, 
Washington, D. C. Cloth. Pp. 1,101, with 1,066 
illustrations. Price, $35.00. Lea & Febiger, Wash- 
ington Square, Philadelphia, Pa. 19106, 1972. 


CARDIAC CLINICOPATHOLOGICAL CONFERENCES OF 


THE MassacHusETTS GENERAL Hospirat. Edited 
by Benjamin Castleman, M.D., Chief, James 
Homer Wright Pathology Laboratories, Massa- 
chusetts General Hospital; Shattuck Professor of 
Pathological Anatomy, Harvard Medical School; 
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and Roman W. DeSanctis, M.D., Physician, 
Massachusetts General Hospital; Clinical Profes- 
sor of Medicine, Harvard Medical School; with a 
foreword by Paul Dudley White, M.D., Honorary 
Physician, Massachusetts General Hospital; Clini- 
cal Professor of Medicine, Emeritus, Harvard 
Medical School. Cloth. Pp. 464, with ¢4 illustra- 
tions. Price, $28.50. Little, Brown & Company, 34 
Beacon Streer, Boston, Mass. 02106, 1972. 


DIAGNOSIS OF PERIPHERAL VASCULAR DISEASE. By 


A. Kappert, M.D., Professor of Clinical Angiology, 
University of Bern, Switzerland; and T. Winsor, 
M.D., Associate Professor of Medicine, Univer- 
sity of Southern California, Los Angeles, Calif. 
Cloth. Pp. 314, with 368 illustrations. Price, $32.00. 
F. A. Davis Company, 1915 Arch Street, Phila- 
delphia, Pa. 19103, 1972. 


TRAarrÉ DE RADIODIAGNOSTIC. Tome XIII: Neuro- 


radiologie. Volume I. By H. Fischgold; Radio- 
anatomie by G. Salamon, G. Guérinel and R. 
Louis; Méthodes d’Exploration by J. Metzger, J. 
Legré, G. Salamon, A. Wackenheim and D. 
Doyon. Cloth. Pp. 510, with оо figures. Price, 
375 F. Masson & Cie, Paris, France, 1972. 


EFFECT or DIMETHYL SULFOXIDE (DMSO) ow 


CYTOPLASMIC BARRIER OF MALIGNANT EPIDERMAL 
CELLS: an investigation in skin-tumor-resistant 
mice. By Perttu Metsälä, Department of Pathol- 
ogy, and Radiologic Laboratory, University of 
Helsinki, Finland. Acta Radiologica Supplemen- 
tum 307. Paper. Pp. 122, with many illustrations. 
Price, Sw. Kr. 35:-. Acta Radiologica, Box 2052, 
Stockholm 2, Sweden, 1971. 


MECHANISM OF BLOOD CLEARANCE OF COLLOIDAL 


GOLD IN Mice: an atoxic clinical Investigation 
using activation analysis. By Jørgen Rygard, 
Radium Centre, Copenhagen, Denmark. Acta 
Radiologica Supplementum 308. Paper. Pp. 240, 
with some figures. Price, Sw. Kr. 35:-. Acta Ra- 
diologica, Box 2052, Stockholm 2, Sweden, 1971. 


А MATHEMATICAL MODEL FOR RADIATION FIELDS OF 


TELECOBALT TREATMENT Units: with special 
reference to the isodoses of Rocus. By Lauri 
Patomaki, Radiotherapy Clinic, University Cen- 
tral Hospital, Helsinki, Finland. Acta Radiologica 
Supplementum 309. Paper. Pp. 82, with some fig- 
ures. Price, Sw. Kr. 35:-. Acta Radiologica, Box 
2052, Stockholm 2, Sweden, 1971. 


Dit ULTRASCHALLDIAGNOSTIK IN DER SCHWANGER- 


scHAFT. By Priv.-Doz. Dr. med. Hans-Jiirgen 
Hollander, Oberarzt der Univ.-Frauenklinik, Miin- 
ster (Westf.); with a foreword by Prof. Dr. med. 
Günther Reiffenstuhl, Direktor der Univ.-Frau- 
enklinik, Münster (Westf.). Cloth. Pp. 181, with 
112 figs. Urban & Schwarzenberg, München, 1972. 
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SOCIETY PROCEEDINGS 





MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN RoeNTGEN Ray SOCIETY 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual Meeting: Washington-Hilton 
Hotel, Washington, D. C., October 3-6, 1972. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. Felix N. Rutledge, M. D. Anderson Hos- 
pital and Tumor Institute, Houston, Texas 77025. An- 
nual Meeting: Broadmoor Hotel, Colorado Springs, 
Colorado, April 22-26, 1973. 

RADIOLOGICAL SOCIETY OF NORTH AMERICA 
Secretary, Dr. Hillier L. Baker, Jr., Mayo Clinic, Roch- 
ester, Minn. 55901. Annual Meeting: Palmer House, 
Chicago, Ill., November 26-December 1, 1972. 

AMERICAN COLLEGE OF RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago, Ill. 60606. Annual meeting: San Fran- 
cisco, Calif., April 2-7, 1973. 

SECTION ON RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. Antolin Raventos, Davis, Calif. Annual 
Meeting: New York, N. Y., June 24-28, 1973. 

AMERICAN Boarp or RADIOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should 
be directed to Kahler East, Rochester, Minn. 55901. 

Oral examinations will be held in the following cities 
during the next 2 years: Atlanta, Ga., Dec. 4-8, 1972, 
Sheraton-Biltmore Hotel; Chicago, Ill., June 4-8, 1973, 
Marriott Motor Hotel; and Dallas, Tex., Dec. 3-7, 1973, 
Statler Hilton Hotel. 

Written examinations are scheduled in t3 large centers. 

Applications must be received in the Board Office 
before Sept. 30 of the year preceding the one in which the 
candidate wishes to be examined. 

Deadline for filing applications for any examination in 
1973 is September 30, 1972. 

AMERICAN BOARD or NUCLEAR MEDICINE, Inc. A Conjoint 
Board of the American Boards of Internal Medicine, 
Pathology and Radiology and sponsored by the Society 
of Nuclear Medicine. 

Chairman, Dr. Merrill A. Bender, Suite 2402, 211 E. 
43rd St., New York, N. Y. 100175. 

AMERICAN ASSOCIATION OF Puysicists IN MEDICINE 
Secretary, D. John Wright, Ph.D., Department of Ra- 
diology, Temple Univ. Health Sciences Center, Phila- 
delphia, Pa. 19140. Annual Meeting in Chicago, Ill., 
Nov. 30 and Dec. 1, 1972. 

AMERICAN SOCIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Herman D. Suit, Radiation Medicine, 
Massachusetts General Hospital, Boston, Mass. 02114. 
Annual Meeting: Biltmore Hotel, Phoenix, Ariz., Novem- 
ber 1-4, 1972. 

AMERICAN INSTITUTE OF ULTRASOUND IN MEDICINE 
Secretary, John M. Reid, Ph.D., 556 18th Ave., Seattle, 
Wash. 98122. Annual Meeting, Philadelphia, Pa., Oct. 
29-Nov. I, 1972. 

AMERICAN SOCIETY OF NEURORADIOLOGY 
Secretary, Dr. David O. Davis, Department of Radiology, 
Univ. of Utah Medical Center, Salt Lake City, Utah 
84112. Annual Meeting, Boston, Mass., April 26-28, 1973. 

THIRTEENTH INTERNATIONAL CONGRESS OF RADIOLOGY 
President-Elect, Dr. Juan Gómez López. Secretary Gen- 
eral, Dr. José Bonmatí, Lagasca, 27 Madrid 1, España. 
Meeting: Madrid, Spain, Oct. 15-20, 1973. 

INTERNATIONAL SOCIETY OF RADIOLOGY 
Hon. Secretary- Treasurer, Prof. Eric Samuel, Radiologist- 


in-Charge, The 
9Y-W, Scotland. 

ELEVENTH INTER-AMERICAN CONGRESS or RADIOLOGY 
Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer Hospital, 2215 North Cascade Ave., 
Colorado Springs, Colorado 80907. Meeting: Bogotá, 
Colombia in 1975. 

INTER-AMERICAN COLLEGE OF RADIOLOGY 
President, Dr. Miguel Dao y Dao, Apartado Postal 
14213, Candelaria, Caracas, Venezuela, S.A. 

Secretary General, Dr. Rubén Merenfeld, Instituto 
Diagnóstico, Apartado Postal 14213, Candelaria, Cara- 
cas, Venezuela, S.A. Meeting: Bogotá, Colombia in 1975. 

THIRD CONGRESS OF THE EUROPEAN ASSOCIATION OF 
RADIOLOGY 
Meeting in June, 1975 in Edinburgh, Scotland. 

SECOND ASIAN AND OCEANIAN CONGRESS OF RADIOLOGY 
Honorary Secretary, Dr. J. J. Martin, Box 8o5 F., G.P.O., 
Melbourne, 3001, Australia. 

Meeting in I975. 

ALABAMA CHAPTER OF ACR 
Secretary-Treasurer, Dr. William V. Weldon, Medical 
Arts Building Birmingham, Ala. 35205. Meets time and 
place of Alabama State Medical Association. 

ALASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Bruce C. Wright, Providence Hospital, 
Anchorage, Alaska. Meets third Wednesday each month. 

AMERICAN THERMOGRAPHIC SOCIETY 
Secretary- Treasurer, Dr. Marc. S. Lapayowker, Depart- 
ment of Radiology, Temple Univ. Hosp., 3401 N. St., 
Philadelphia, Pa. 19140. 

ARIZONA RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Wesley S. Fee, 2421 E. 6th St., Tucson, 
Ariz. 85719. Two regular meetings a year. Annual meet- 
ing at time and place of State Medical Association and 
interim meeting six months later. 

Ark-La-TEx RADIOLOGICAL SOCIETY 
Secretary, Dr. Erich K. Lang, Confederate Memorial 
Medical Center, LSU School of Medicine, Shreveport, 
La. 9110tf. 

ARKANSAS CHAPTER OF ACR 
Secretary-Treasurer, Dr. David H. Newbern, 4301 W. 
Markham, Little Rock, Ark. 72205. Meets twice annu- 
ally, the Spring Meeting being in conjunction with 
and at the place of the State Medical Association. 

ASSOCIATION OF UNIVERSITY RADIOLOGISTS 
Secretary-Treasurer, Dr. Melvyn H. Schreiber, 2909 
Dominique Dr., Galveston, Tex. Annual Meeting, Van- 
couver, B. C., Canada, May, 1973. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Ernst Ruder, Dept., of Radiol., 
Crawford Long Memorial Hosp., Atlanta, Ga. 30308. 
Meets on four Thursday evenings during the academic 
year at a time announced in early September of each 
year, at the Academy of Medicine, Atlanta, Ga., at 
8:00 P.M. 

BAVARIAN-AMERICAN RADIOLOGIC SOCIETY 
Secretary, Lucien F. Burke, Maj. MC, Radiol. Service, 
US Army Gen. Hosp., Frankfurt, APO, New York 
09757. 

BLockLEv RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. R. John Gould, 41 Lombardy 
Rd., Drexel Hill, Pa. 19026. 

BLUEGRASS RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Eugene Slusher, Lexington 


Royal Infirmary, 


Edinburgh EH3 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Clinic, 1221 S. Broadway, Lexington, Ky. 40504. The 

Society meets once each month during the school year. 
Bronx RADIOLOGICAL Society, New York STATE. CHAP- 

TER ACR 

Secretary-Treasurer, Dr. Leon J. Corbin, 1369 Rosedale 

Ave., Bronx, N. Y. 10472. Meets 4 times a year. 

BROOKLYN RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Sarah Lieberson, 1298 St. Marks 
Ave., Brooklyn, N. Y. Meets first Thursday of each 
month, October through June. 

BUFFALO RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles J. Riggio, 5301 Willow Lake СЕ, 
Clarence, N. Y. Meets second Monday evening each 
month, October to May inclusive, at University Club. 

CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets semian- 
nually in San Francisco and Los Angeles. 

CALIFORNIA RADIOLOGICAL SOCIETY, CALIFORNIA CHAPTER 
or ACR 
Secretary- Treasurer, Dr. John L. Gwinn, 46:0 Sunset 
Blvd., Los Angeles, Calif. 95027. 

CATAWBA VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Emmett R. White, P.O. Box 10, Ruther- 
ford College, N. C. 28671. Meets every Thursday, Dept. 
of Radiology, Valdese General Hosp., Valdese, N. C., at 
12:30 Р.М. 

CENTRAL New York RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. John Sanborn, Radiology De- 
partment, Crouse-Irving Memorial Hosp., Irving Ave., 
Syracuse, N. Y. 13210. Meets first Monday each month 
October through May. 

CENTRAL Онто RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. James V. Blazek, 2586 Lane Rd., 
Columbus, Ohio 43220. Meets second Thursday in Oc- 
tober, November, January, and March 15, and Mav 19 
at Fort Hayes Hotel, Columbus, Ohio. 

CHICAGO RADIOLOGICAL Society, Division or THE ILLINOIS 
RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Raymond L. Del Fava, 355 
Ridge Ave., Evanston, Ill. 60201. Meets third Thursday 
of each month, October to April, except December, at the 
Bismarck Hotel, Chicago, Ill. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Daniel E. Wertman, 11211 
Shaker Blvd., Cleveland, Ohie 44104. Meetings at 7:00 
P.M. on fourth Monday of October, November, January, 
February, March and April. 

COLORADO RADIOLOGICAL SOCIETY, CHAPTER oF ACR 
Secretary, Dr. Jerome D. Sutherland, 370: E. Colfax 
Ave., Denver, Colo. 80206. Meets third Friday of each 
nne at Denver Athletic Club from September throuzh 

Tay. 

Connecticut VALLEY RADIOLOGIC SOCIETY 
Secretary, Dr. William W. Walthall, Jr., 130 Maple St., 
Springfield, Mass. Meets in April and October. 

DarLas-Fonr WORTH RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Norman L. Presley, 222 Medical 
Tower, 1550 W. Rosedale, Fort Worth, Tex. 76104. 
Meets the 3rd Monday of every month at 6:30 P.M., at 
the Cibola Inn, Arlington, Tex. 

DELAWARE CHAPTER OF ACR 
Secretary, Dr. James H. Taylor, Wilmington Medical 
Center, Wilmington, Del. 19899. 

East Bav RADIOLOGICAL Society 
Secretary- Treasurer, Dr. Peter E. Kane, Children’s Hosp. 
Med. Ctr., Oakland, Calif. 94609. Meets first Thursday 
each month, Oct. through May, at University Club 
Oakland, Calif. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. George H. Wood, 205 Medica 
Arts Bldg., Knoxville, Tenn. 37902. Meets in January 
and September. 

FLORIDA RADIOLOGICAL Society, CHAPTER oF ACR 
Secretary, Dr. Ralph C. Aye, Tampa General Hospital, 
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Tampa, Fla. 33606. Meets twice annually, in the spring 
with the annual State Society Meeting and in the fall. 

FLoripa West Coast RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. J. C. Hewitt, 1 Davis Blvd., 
Tampa, Fla. 33606. Meets in January, March, May, 
July, September and November. 

GEORGIA RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Richard S. Colvin, Emory University 
Clinic, Atlanta, Ga. 30322. Meets in spring and fall at 
Annual State Society Meeting. 

GREATER CINCINNATI RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER LOUISVILLE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

GREATER Miami RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Stanley 1. Worton, 1400 N.W. 
Ioth Avenue, Miami, Florida 33136. Meets monthly, 
third Wednesday at 8:00 Р.м. at various member hos. 
pitals, Miami, Fla. 

GREATER Sr. Louis SOCIETY or RADIOLOGISTS 
Secretary- Treasurer, John J. Lang, оу Fairways Circle, 
St. Louis, Mo. 63141. 

Hawai RADIOLOGICAL Society, CHAPTER oF ACR 
Secretary-Treasurer, Dr. Robert DiMauro, Kauikeolani 
Children’s Hosp., P.O. Box 3799, Honolulu, Hawaii 
96812. Meets third Monday of each month at 7:30 P.M. 

HEALTH Puysics Society 
Secretary, John H. Pingel, Argonne National Laboratory, 
9700 S. Cass Ave., Argonne, Ill. 60439. Annual Meeting: 
Deauville Hotel, Miami Beach, Fla., June 17-21, 1973. 

Houston RADIOLOGICAL SOCIETY 
Secretary, Dr. Neill B. Longley, 6436 Fannin, Suite бот, 
Houston, Tex. 77025. Meets fourth Monday of each 
month, except June, July, August and December, at 6:00 
P.M., at 103 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025. 

IDAHO STATE RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Hugh P. Smith, Jr., 130 E. 
Bannock, Boise, Id. 83702. Meets in the spring and fall. 

ILttnors RADIOLOGICAL SOCIETY, Inc., CHAPTER оғ ACR 
Secretary, Dr. B. Jay Hill, Mercy Hospital, Stevenson 
at King Drive, Chicago, Ill. 60616. Meets in the spring 
and fall. 

INDIANA RoEnTGEN SOCIETY, Inc., CHAPTER ОЕ ACR 
Secretary, Dr. L. Ray Stewart, 852 S. Alvord Blvd., 
Evansville, Ind. 47714. 

Iowa RADIOLOGICAL Society, CHAPTER ОЕ ACR 
Secretary-Treasurer, Dr. John Huston Jr., 1948 First 
Ave. N.E., Cedar Rapids, Iowa 52402. Luncheon and 
business meeting during annual session of Iowa State 
Medical Society. The scientific section is held in the 
autumn. 

Kansas RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. Wm. R. Allen, 155 S. 18th St. 
Kansas City, Kan. 66102. Meets in spring with State 
Medical Society and in winter on call. 

KENTUCKY CHAPTER or ACR 
Secretary-Treasurer, Dr. Joseph G. Whelan, Jr., 1313 
St. Antony Place, Louisville, Ky. 40204. Meets in April 
and September. 

Kincs County RADIOLOGICAL SOCIETY 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N.Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 р.м. 

KNOXVILLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

LoNG ISLAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Jerome Zwanger, 1200 Stewart Ave., 
Garden City, N. Y. 11533. Meets monthly. 
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Los ANGELEs RADIOLOGICAL SOCIETY 
Secretary, Dr. Mathew E. O’Keefe, 13303 E. Hadley St. 
Whittier, Calif. go601. Meets second Wednesday of 
month in September, November, January, April and 
June at Los Angeles County Medical Association Build- 
ing, Los Angeles, Calif. Midwinter Radiological Con- 
ference, Century Plaza Hotel, Los Angeles, Calif. 90067, 
date to be announced. 

LOUISIANA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert T. Cook, Southern Bap- 
tist Hosp., 2700 Napoleon Ave., New Orleans, La. 7011. 

LovisiANA-TExas GULF Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Tex. 77701. 

MAINE RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Richard W. Taylor, Radiology 
Department, St. Mary’s General Hospital, Lewiston, 
PER 04240. Meets in June, September, December and 

pril. 

MARYLAND RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. George Burke, 4000 North Charles St., 
Baltimore, Md. 21218. 

MASSACHUSETTS RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Norman L. Sadowsky, The Faulkner 
Hosp., 1153 Centre St., Jamaica Plain, Mass. 02130. 

MEMPHIS ROENTGEN SOCIETY 
Secretary-Treasurer, Dr. Jerry C. Phillips, The Uni- 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter C. Chandler Bldg., 865 Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday Oct. through 
May at the University Club. 

MIAMI VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Darwood B. Hance, Reid Memorial Hos- 
pital, Richmond, Ind. Meets third Thursday of fall, 
winter and spring months at 7:30 р.м. at Miami Valley 
Hospital, Dayton, Ohio. 

MicuicAN RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. George A. Kling, Harper Hos- 
pital, 3825 Brush St., Detroit, Mich. 48201. Meets 
monthly, first Thursday, October through May, at 
David Whitney House, 1010 Antietam, at 6:30 P.M. 

Mip-Hupson RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 р.м., first Wednesday of each 
month, September to May. 

MILWAUKEE ROENTGEN Ray SOCIETY 
Secretary-Treasurer, Dr. Thomas C. Lipscomb, 1004 
North Tenth St, Milwaukee, Wis. 53233. Meets 
monthly on fourth Monday, October through May, at 
University Club. 

MINNESOTA RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Harlan W. Hawkinson, 6 Buf- 
falo Rd., St. Paul, Minn. 55110. Meets twice annually, 
fall and winter. 

Mississipp1 STATE RADIOLOGICAL SOCIETY, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. Nancy W. Burrow, 1327 Peach- 
tree St., Jackson, Miss. 39202. Meets third Thursday of 
each month at the Heidelberg Hotel, Jackson, at 6:00 
Р.М. 

Missourt RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Ronald G. Evens, Mallinckrodt 
Institute of Radiology, St. Louis, Mo. 63110. 

Montana RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Jon A. Anderson, Doctor’s Building, 
1231 N. 29th Street, Billings, Mont. ѕ9тот. Biennial 
Symposium at the Holiday Inn, Bozeman, Mont., July 
28-30, 1971. 

NEBRASKA CHAPTER OF ACR 
Secretary-Treasurer, Dr. N. Patrick Kenney, 3618 S. 
114th Ave., Omaha, Nebr. 68144. Meets third Wednes- 
day of each month at 6 p.m. in Omaha or Lincoln. 

NEVADA RADIOLOGICAL Society, CHAPTER ОЕ ACR 
Secretary, Dr. William G. Arbonies, 887 Marsh, Reno, 
Nev. 89520. 
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New ENGLAND ROENTGEN Ray SOCIETY 
Secretary, Dr. Stefan C. Schatzki, 1180 Beacon St. 
Brookline Mass. 02146. Meets the third Friday of each 
month, October through April, excluding December, at 
The Longwood Towers, 20 Chapel Street, Brookline, 
Mass., at 4:30 P.M. 

New HAMPSHIRE ROENTGEN Ray Society, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. Edward P. Kane, Claremont 
Gen. Hosp., Claremont, N. H. 03743. Meets four to six 
times yearly. 

New Mexico Society or RapIoLoGists CHAPTER OF ACR 
Secretary, Dr. Carole R. Simmons, Dept. of Radiol., Pres- 
byterian Hospital Center, Albuquerque, N. M. 87106. 
Four meetings annually, three held in Albuquerque, 
N. M., and one held at time and place of New Mexico 
State Medical Society annual meeting. 

New ORLEANS RADIOLOGICAL SOCIETY, Ine. 
Secretary-Treasurer, Dr. Jimmy L. Mains, P.O. Box 446, 
Gretna, La. 70053. Meets bimonthly at local restaurants 
selected by the President. 

New Yonk RoENTGEN SOCIETY 
Secretary-Treasurer, Dr. Howard R. Gould, 153 West 
11th Street, New York, N. Y. 10011. Meets monthly on 
the 3rd Monday at the New York Academy of Medicine 
at 4:30 P.M. Annual Spring Conference, Waldorf-Astoria 
Hotel, New York, N. Y., Apr. 26-28, 1973. Further in- 
formation may be obtained from Dr. Albert A. Dunn, 
Roosevelt Hosp., New York, N. Y. 10019. 

New YORK STATE CHAPTER or ACR 
Secretary-Treasurer, Dr. John J. Magovern, 74 N. Village 
Ave., Rockville Centre, N. Y. 11570. 

NortH CAROLINA CHAPTER OF ACR 
Secretary- Treasurer, Dr. James F. Martin, 300 S. Haw. 
thorne Road, Winston-Salem, N. C. 27103. 

NoRTH DAKOTA RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Marshall Landa, 1702 13th St., So., 
Fargo, N. D. 58102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. 

Nortu Fioripa RADIOLOGICAL SOCIETY : 
Secretary, Dr. David F. Bew, University Hospital of 
Jacksonville, 655 W. Eighth Street, P.O. Box 2751, 
Jacksonville, Florida 32203. Meets quarterly in March, 
June, September and December. 

NORTHEASTERN OKLAHOMA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Theodore J. Brickner, Jr., 5919 
S. Gary Place, Tulsa, Okla. 74110. 

NORTHEASTERN New York RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert C. Friedman, 325 Presidential Way, 
Guilderland, N. Y. Meets in Albany area on third 
Wednesday of October, November, March, April, and 
May. 

NORTHERN CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets quarterly. 

NoRTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Julian B. Holt, 3704 Mission Ave., Suite 
26, Carmichael, Calif. 95608. Meets fourth Monday of 
Sept., Nov., Jan., March and May at Aldo's Restaurant 
in Sacramento. 

NORTHWESTERN New YORK RADIOLOGICAL SOCIETY 
Secretary, Dr. Barbara E. Chick, Glens Falls Hospital, 
Glens Falls, N. Y. 12801. 

NORTHWESTERN OHIO RADIOLOGICAL SOCIETY 
Secretary, Dr. Vito J. Zupa, Mercy Hospital, Department 
of Radiology, Toledo, Ohio. 

Оно STATE RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Thomas F. Ulrich, Barberton Citizens 
Hospital, Barberton, Ohio 44203. 

OKLAHOMA STATE RADIOLOGICAL SOCIETY, CHAPTER OF 
ACR 
Secretary, Dr. Richard B. Price, 204 Medical Tower 
Bldg., Oklahoma City, Okla. 73112. Meets in January, 

May and October. 
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ORANGE County RADIOLOGICAL SOCIETY 
Secretary, Dr. Norman Arnett, 400 North Pamona, Ful- 
lerton, Calif. 92632. Meets on fourth Tuesdav of the 
month, excluding June, July, August, and December, at 
the Orange County Medical Association Bldg., Orange, 
Calif. 

OREGON STATE RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Ronald W. Philips, 2305 Wash- 
ington, Milwaukie, Ore. 97222. Meets on second Wed- 
nesday of month, October through April, at the Univer- 
sity Club, Portland, Ore. 

ORLEANS PARISH RADIOLOGICAL Society 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Paciric NORTHWEST RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert S. Miller, 13753 S.W. 
Farmington Rd., Beaverton, Oregon 97005. Annual 
meeting. 

PENNSYLVANIA RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. Theodore A. Tristan, Harrisburg Poly. 
clinic Hosp., Harrisburg, Pa. 17105. 

PHILADELPHIA RoENTGEN Ray SOCIETY 
Secretary, Dr. Howard M. Pollack, Department of Radi. 
ology, Episcopal Hospital, Philadelphia, Pa. 19125. 
Meets first Thursday of each month at 5 P.M., from Octo- 
ber to May in Thompson Hall, College of Physicians. 

PITTSBURGH RoENTGEN SOCIETY 
Secretary, Dr. Stephen C. Bruno, Shadyside Hospital, 
5230 Centre Ave., Pittsburgh, Pa. 15232. Meets second 
Wednesday of month, October through June, at Park 
Schenley Restaurant. 

RADIATION RESEARCH SOCIETY 
Executive Secretary, Richard J. Burk, Jr., 4211 39th St., 
N.W., Washington, D. C. 20016. Annual Meeting: 
St. Louis, Mo., April 29-May 2, 2993. 

RADIOLOGICAL SOCIETY or CONNECTICUT, INC., CHAPTER 
or ACR 
Secretary-Treasurer, Dr. Carl W. Scheer, 33: Cook 
Ave., Meriden, Conn. 06450. Meetings are held quarterly, 

RADIOLOGICAL Society or GREATER CINCINNATI 
Secretary-Treasurer, Dr. Alvin Nathan, c/o Academy of 
Medicine, 320 Broadway, Cincinnati, Ohio 45202. Meets 
first Monday of each month at Cincinnati Academy of 
Medicine. 

RADIOLOGICAL SOCIETY OF GREATER Kansas Сітү 
President-Secretary, Dr. Arch W. Templeton, Univ. of 
Kansas Med. Ctr., Kansas City, Kansas 66103. Meets 5 
times a year on given dates. 

RADIOLOGICAL SOCIETY or LOUISIANA, CHAPTER or ACR 
Secretary-Treasurer, Dr. Robert T. Cook, 1820 Octavia 
St., New Orleans, La. 7o11 5. Meets semiannually during 
Suisiana State Medical Society meeting and 6 months 
ater. 

RADIOLOGICAL SOCIETY or New JERSEY, CHAPTER or ACR 
Secretary, Dr. Sidney Ketyer, St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, М. J. 07207. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N. J. 

7 Society OF RHODE ISLAND, CHAPTER OF 
A 
Secretary-Treasurer, Dr. John J. O'Brien, 593 Eddy St. 
Providence, R. I. 02903. 

RADIOLOGICAL Society oF SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. E. Nicholas Sargent, 1200 
North State St., Box 677 Los Angeles, Calif. 90033. 
е three times a year, usually October, February and 

ay. 

RADIOLOGICAL Society OF THE STATE OF New York 
Secretary-Treasurer, Dr. John W. Colgan, 273 Holly wood 
Ave., Rochester, N. Y. 14618. 

Repwoop EMPIRE RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

RICHMOND County RADIOLOGICAL SOCIETY 
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Secretary, Dr. Donald P. King, 218 Gun Club Rd., 
Richmond, Va. 23221. Meets first Thursday of each 
month at various hospitals. 

ROCHESTER RoEeNTGEN Ray Society, ROCHESTER, М. Y. 
Secretary-Treasurer, Dr. Kenneth E. Robinson, 1441 
Fast Avenue, Rochester, New York 14610. Quarterly 
meetings on the call of the President, at the Rochester 
Academy of Medicine. 

Rocky MOUNTAIN RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave., Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 17-19, 1972. 

SAN ANTONIO-CiviLIAN MILITARY RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert M. Maurer, Santa Rosa Medical 
Center, San Antonio, Tex. 78207. Meets third Wednes. 
day of each month at Fort Sam Houston Officers’ Club 
at 6:30 P.M. 

SAN Disco RADIOLOGICAL SOCIETY 
President-Secretary, Dr. James M. Lee, Scripps Clinic 
and Research Found., 476 Prospect St., La Jolla, Calif. 
92037. Meets first Wednesday of each month at the 
Town & Country Hotel. 

SAN Francisco RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. James G. Moore, Mary's Help 
Hospital, 1900 Sullivan Ave., Daly City, Calif. 94015. 

SECTION ON RADIOLOGY, CALIFORNIA MEDICAL Associa- 
TION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

SECTION ON RaproLocvy, MEDICAL SOCIETY oF THE Dis- 
TRICT OF COLUMBIA 
Secretary-Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave., S.E., Washington, D. C. 
20032. Meets at Medical Society Library, third Wednes- 
day of January, March, May and October at 8:00 p.m. 

SECTION ON RADIOLOGY, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Mario A. Calonje, 1514 Jefferson Highway, 
New Orleans, La. 7o121. Annual Meeting, New Orleans, 
La., Nov. 13-16, 1972. | 

SECTION ON RaproLocv, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

SOCIETY For Pepratric RADIOLOGY 
Secretary, Dr. John L. Gwinn, Children's Hospital, 4614 
Sunset Blvd., Los Angeles, Calif. 90027, Annual meeting: 
Washington-Hilton Hotel, Washington, D. C., October 
1-2, 1972. 

SOCIETY OF GASTROINTESTINAL RADIOLOGISTS 
Secretary-Treasurer, Dr. Wm. B. Seaman, The Presby- 
terian Hospital, Columbia-Presbyterian Medical Center, 
622 W. 168th St., New York, N. Y. 10032. 

SOCIETY or NUCLEAR MEDICINE 
Secretary, Dr. E. James Potchen, Edward Mallinckrodt 
Institute of Radiology, 660 S. Euclid Ave., St. Louis, 
Mo. 63110. Administrative O cer, Mrs. Margaret Glos, 
211 E. 43rd St., New York,N. Y. 10017. Annual meeting. 

SOUTH Bay RADIOLOGICAL SOCIETY 
Secretary, Dr. A. D. Benjamin, s96 Carroll St., Sunny. 
vale, Calif. 94086. Meets quarterly at various hospitals 
(contact Secretary). 

SOUTH CAROLINA RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. George W. Brunson, 1406 Gregg Sti, 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

SovrH Dakora RADIOLOGICAL Society. CHa PTER OF ACR 
Secretary, Dr. M. F. Petereit, 2416 S. Phillips, Sioux 
Falls, S. D. 57105. Meets in spring with State Medical 
Society and in fall, 
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SourHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary-Treasurer, Dr. John Byfield, 1000 West Carson 
St., Torrance, Calif. 90502. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 7:44, Mobile, Ala. 36607. Seventeenth 
Annual Meeting: Grand Hotel, Point Clear, Ala., Jan. 
26-28, 1973. 

SovTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, 
Tex. Meets last Monday of each month at 6:30 P.M. in 
the Paso del Norte Hotel. 

TENNESSEE RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Carl T. Stubblefield, Bedford 
County Hospital, Columbia, Tenn. 38401. Meets an- 
nually at the time and place of the Tennessee State 
Medical Association meeting. 

Texas STATE RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Herman C. Sehested, 815 Medical Tower, 
Room 100, 1550 W. Rosedale St., Fort Worth, Tex. 
76104. Annual meeting. 

THE FLEISCHNER SOCIETY 
President, Dr. Robert G. Fraser, 1555 Summerhill Ave., 
Montreal 109, P.Q., Canada. Annual meeting. 

TRI-STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. John H. Marchand, Jr., Methodist Hos- 
pital, Henderson, Ky. Meets third Wednesday of Oct., 
Jan., March and May, 8:00 p.m., Elks Club in Evans- 
ville, Ind. 

JPPER PENINSULA RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 

UTAH STATE RADIOLOGICAL Society, CHAPTER oF ACR 
Secretary-Treasurer, Dr. John F. Stucki, Department of 
Radiology, McKay-Dee Hosp., 3939 Harrison Blvd., 
Ogden, Utah 84403. Meets fourth Wednesdav in Jan- 
uary, March, May, September and November at Holy 
Cross Hospital. 

VERMONT RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. J. Lorimer Holm, R.R. #3, Barre, Vt. 05641. 

VIRGINIA CHAPTER OF ACR 
Secretary-Treasurer, Dr. James S. Redmond, Suite 7, 
Medical Center, Lynchburg, Va. 24501. Next Meeting: 
Nov. 6, 1972 at the Conference Ctr., Williamsburg, Va. 

WASHINGTON, D. C., CHAPTER or ACR 
Secretary- Treasurer, Dr. Albert M. Zelna, g110 Seven 
Locks Rd., Bethesda, Md. 20014. 

WASHINGTON STATE RADIOLOGICAL SOCIETY, CHAPTER OF 
ACR 
Secretary-Treasurer, to be announced. 

West VIRGINIA RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Andrew W. Goodwin, II, 200 
Med. Arts Bldg., Charleston, W. Va. 25301. Meets con- 
currently with annual meeting of West Virginia State 
Medical Society; other meetings arranged by program 
committee. 

WrsrcuEsrER County RADIOLOGICAL SOCIETY 
Secretary, Dr. Max С, King, 1276 Fulton Ave., New 
York, N. Y. 10007. Meets on second Tuesday of October, 
December, February and May. 

Wisconsin RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Marvin L. Hinke, 630 S, Central 
Ave., Marshfield, Wisc. 54449. Meets twice a year, May 
and September. 

WISCONSIN SOCIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Robert W. Edland, Gundersen Clinic, 
LaCrosse, Wisc. 54601. Meets quarterly. 

WYOMING RADIOLOGICAL Society, CHAPTER OF ACR 
Secretary, Dr. Ross J. Collie, Box 96, Lander, Wyo. 82520. 
Meets in fal! with State Medical Society and in spring 
on call of President. 


Mexico, Puerro Rico AND CENTRAL AMERICA 


ASOCIACIÓN COSTARRICENSE DE RADIOLOGÍA 
Secretary, Dr. Jorge Vargas Segura, Apartado 5367, San 
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José, Costa Rica. 

AsociACIÓN DE RapióLocos DE CENTRO AMERICA Y 
PaNAMÁ. Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panamá 
Secretary-General, Dr. Francisco Mirambell, Apartado 
3352, San José, Costa Rica, Central America. 
Meets annually in a rotating manner in the six countries. 

ASOCIACIÓN PUERTORRIQUEÑA DE RADIOLOGÍA 
Secretary, Dr. R. B. Díaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

SociEDAD DE RapioLocíA DE EL SALVADOR 
Secretary, Dr. Carlos Mejia, а Ау. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SOCIEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9?. Calle A о-о, Zona 1, 
Guatemala. 

SocreDAD Mexicana DE RapnrioLocía, А.С. 

Coahuila No. 35, México 7, D.F., México. 
Secretary-General, Dr. Jesús Rodríguez Carbajal. Meets 
first Monday of each month. 

SociEDAD RADIOLOGICA PANAMEÑA 
Secretary, Dr. L. Arrieta Sanchez, Apartado No. 6323, 
Panama, R. de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

SoclEDAD RapioLócicA DE Puerto Rico 
Secretary, Dr. Heriberto Pagan Sáez, Box 9387, Santurce, 
Puerto Rico. Meets second Thursday of each month at 
8:00 P.M. at the Puerto Rico Medical Association Bldg 
in San Juan. 


BRITISH COMMONWEALTH OF NATIONS 


ASSOCIATION OF RADIOLOGISTS OF THE PROVINCE OF 
QUEBEC 
Moyne, 121 Boul. Taschereau, Greenfield Park, P.Q., 
Canada. Meets four times a year. 

BRITISH INSTITUTE oF RADIOLOGY 
Honorary Secretary, Dr. G. H. du Boulay, 32 Welbeck St., 
London, W. 1, England. Meets monthly from October 
until May. 

CANADIAN ASSOCIATION OF Puysicists, DIVISION OF 
MEDICAL AND Brorocicar Puysics 
Honorary Secretary-Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1053 Carling 
Ave., Ottawa 3, Ont., Canada. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. Champlain Charest, 1555 Sum- 
merhill Ave., Montreal 109, Que., Canada. Annual meet- 
ing: Montreal, Que., Canada, March 11-17, 1973. 

EDMONTON AND District RADIOLOGICAL SOCIETY 
Secretary, Dr. L. A. Koller, Suite 360, Professional Bldg., 
10830 Jasper Ave., Edmonton 15, Alberta, Canada. 
Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

FACULTY oF RADIOLOGISTS 
Honorary Secretary, Robert Morrison, 47 Lincoln’s Inn 
Fields, London, W.C.2, England. The scientific meetings 
held in January, February and March 1973 will be com- 
bined sessions with the British Institute of Radiology 
and the Section of Radiology of The Royal Society of 
Medicine. 

Facu.ty oF Rapio.oacists, ROYAL COLLEGE OF SURGEONS 
IN IRELAND 
Hon. Secretary, Dr. D. F. Canwell, 123 St. Stephens 
Green, Dublin 2, Ireland. 

MONTREAL RADIOLOGICAL STUDY CLUB 
Secretary, Dr. W. Paul Butt, Montreal General Hospital, 
Montreal, Que., Canada. Meets first Tuesday evening, 
October to April. 

SECTION or RADIOLOGY, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 

SECTION or RADIOLOGY OF THE Royat Society or MEDI- 
CINE (CONFINED To MEDICAL MEMBERS) 
Meets third Friday each month at 4:44 P.M. at the Royal 
Society of Medicine, 1 Wimpole St., London, W. 1, En- 
gland. 
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SociÉTÉ CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary General, Dr. Hubert Sasseville, Verdun Hospi- 
tal, Montréal, P.Q., Canada. Meets every third Tuesday 
from October to April. 

Tur НоѕрітАІ Puysicists’ ASSOCIATION 
Honorary Secretary, J. B. Massey, B.Sc., Christie Hosp. 
and Holt Radium Institute, Physics Department, 
Withington, Manchester M20 gBX, England. 

Toronto RADIOLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, Septem ber through May. 

Roya COLLEGE OF RADIOLOGISTS OF AUSTRALASIA 
Honorary Secretary, Dr. T. P. Loneragan, 147 Macquarie 
St., Sydney, N.S.W. 2000, Australia. 


SOUTH AMERICA 


CoLÊGIO BRASILEIRO DE RADIOLOGIA 
Secretary-General, Dr. Miguel Mario Céntola, Caixa 
Postal 5984, Sao Paulo, Brazil. 

FEDERACIÓN ARGENTINA DE SOCIEDADES DE RapIoLocfa 
Branches of the Federation are: Sociedad de Radidlogos 
de la Provincia de Cérdoba; Sociedad Argentine de Ra- 
diología; Asociación Argentina de Radiología; Sociedad 
de Radiología, Radioterapéutica y Medicina Nuclear de 
Rosario; Sociedad de Radiología y Medicina Nuclear del 
Centro y Sudeste de la Provincia de Buenos Aires (Mar 
del Plata); Sociedad Saltefia de Radiología y Medicina 
Nuclear; Sociedad de Radiología de Tucumán; Sociedad 
de Radiologia del Nordeste Argentino; Sociedad de Ra- 
de de La Plata; and Sociedad de Radiologia de San 

uan. 
Secretary-General- Treasurer, Dr. Roberto Habichayn, Ау. 
Colón 637, Córdoba, Argentina. 

SOCIEDAD ARGENTINA DE RADIOLOGÍA 
Secretary-General, Dr. Armando B. de Onaindia, Santa 
Fé 1171, Buenos Aires, Argentina. Meets first Wednesday 
evening, April through December. 

SociEDAD BOLIVIANA DE RaprioLocíA 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Caixa Postal 
1532, Rio de Janeiro, Brazil. General Assembly meets 
every two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 P.M. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SociEDAD CHILENA DE RADIOLOGÍA 
Secretary, Dr. Tomás Strauszer, Casilla, 13426 Santiago, 
Chile. Meets fourth Friday of each month at Av. Santa 
María at 7:90 P.M. 

SoclEDAD COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr. Rodrigo Caro Molina, Cali, Co- 
lombia. Meets last Thursday of each month. 

SociEDAD EcuaToriANA DE RADIOLOGÍA 
Secretary, Dr. Carlos Palau Jimenez, Casilla 5469, Guaya- 
quil, Ecuador. 

SOCIEDAD PARAGUAYA DE RADIOLOGÍA 
Secretary, Dr. Hugo Volpe Rios, 15 de Agosto 322, 
Asunción, Paraguay. 

SociEDAD PERUANA DE RADIOLOGIA 
Secretary-General, Dr. Miguel Chiappori Carm bana, 
Colegio Médico del Pert, Casilla Correo, 10307, Lima, 
Perû. Meets monthly except during January, February, 
and March. 

SOCIEDAD DE RADIOLOGÍA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-110, Baran- 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiologia. 


SOCIEDAD DE RADIOLOGÍA DEL NORDESTE ARGENTINO 
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Secretary-General, Dr. Francisco J. Velar, Catamarca 
561, Corrientes, Argentina. 

SoclEDAD DE RapIoLocfa DE La PLATA 
Secretary, Dr. Hiram D. Haurigot, Calle о No. 374, La 
Plata, Argentina. 

SocieEDAD DE  RapioLocía, CaNcERoLooíA v Ffsica 
MÉDICA DEL URUGUAY 
Secretary-General, Dr. Manuel Gonzáles Maseda, Av. 
Agraciada 1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal о, Pernambuco, Brazil. 

SOCIEDAD DE RoENTGENOLOG{A Y MEDICINA NUCLEAR DE 
LA PROVINCIA DE CORDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Спі. 
Paz. 1 51, Córdoba, Argentina. 

SOCIEDAD DE RADIOLOGÎfA, RADIOTERAPEUTICA Y MEDICINA 
NucLEAR, DE Rosario 
Secretary-General, Dr. Federico Frágola, Santa Fe 1798, 
Rosario, Argentina. 

SOCIEDAD SALTENA DE RADIOLOGfA y MEDICINA NUCLEAR 
Secretary, Dr. Julio Luis Baldi, Av. Sarmiento 536, Salta, 
Argentina. 

SociEDAD VENEZOLANA DE RapioLocíA y Mepicina Nu- 
CLEAR 
Secretary-General, Dr. Salvador Itriago Borgas, Apartado 
Postal 9215, Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CONTINENTAL EUROPE 


ÖSTERREICHISCHE RÖNTGEN-GESELLSCHAFT 
Secretary, Dr. Ernst Kotcher, Wiener Allgemeine Poli- 
klinik Mariannengasse то, A-1090 Wien, Austria. Meets 
second Tuesday of each month in Allgemeine Poliklinik., 

SociÉTÉ RoYaLE BELGE DE RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belgium. 
Meets in February, March, May, June, September, 
October, November and December. 

SociETE EUROPÉENNE DE RADIOLOGIE PÉDIATRIQUE 
Secretary, Dr. P. Hicken, The Children’s Hosp., Lady- 
wood Middleway, Birmingham B16 8ET, Great Britain. 
Tenth Annual Meeting, Birmingham, April 11-13, 1973. 
Permanent Secretary, Clément Fauré, Hópital des En- 
fants. Malades, 149, rue de Sèvres, 75 Paris 1se, France. 

SociÉTÉ FRANCAISE DE RADIOLOGIE MÉDICALE, MÉDECINE 
NUCLÉAIRE ET ErEcrROLOGIE, and its branches: Soci- 
ETE DU SUD-OUEST, DU LITTORAL MÉDITERRANÉEN, DU 
CENTRE ET Lyonnais, DU NORD, DE L’OUEST, DE L’Est, 
ET D'ALGER ET DU MassiF CENTRAL. Parent Society 
meets third Monday of each month, except during July, 
August and September, rue de Seine 12, Paris, France. 
Secretary-General, Dr. Ch. Proux, 9 rue Daru Paris 8°, 
France. 

SociÉTÉ FRANCAISE DE NEURORADIOLOGIE 
Secretary-General, Professeur agr. R. Djindjian 16, rue 
de l'Université 75, Paris 7*, France. Annual meeting. 
ESKOSLOVENSKÁ RADIOLOGICKA SPOLEČNOST 
Secretary, Associate Professor Jaromir Kolár, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 

DEUTSCHE RONTGENGESELLSCHAFT 
President, Professor Dr. med. Walter Frommhold, Di- 
rector of Medizinisches Strahleninstitut der Universitat 
Tübingen, Róntgenweg 11, 7400 Tübingen, Germany. 

SociETÀ ITALIANA DI Rapro_ocia Mepica Е MEDICINA 
NUCLEARE 
Secretary, Prof. Giorgio Cittadini, Ospedale S. Martino, 
16132 Genova, Italy. Meets annually. 

SociETAs RADIOLOGICA DANICA 
Secretary, Dr. Bent Langefeldt, Tretommervej 20a, DK- 
8240 Risskov, Denmark. 
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NEDERLANDSE VERENIGING VOOR RADIOLOGIE 
Secretary, Dr. J. D. Mulder, Dept. of Rad., Akademisch 
Ziekenhuis, Leiden, Netherlands. 

SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C. E. Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsvagen 5 C., Finland. 

SocIEDAD EsPrANoLA DE RapioLocfa v ELECTROLOGÍA 
MeEpicas Y DE MEDICINA NUCLEAR 
Secretary, Dr. José Bonmati, Villanueva, 11, Madrid 1, 
España. Meets every second Friday of each month, Oct. 
to June, inclusive, 1n Madrid. 

SoclEDADE PortuGuFsA DE RaproLogiA Е MEDICINA 
NUCLEAR 
Secretary-General, Dr. Luis Aires de Sousa, Av. Elias 
Garcia, 123- 1, Esg.-Lisboa i-Portugal. 

SCHWEIZERISCHE VEREININGUNG FUR RADIOLOGIE, Nu- 
KLEARMEDIZIN UND STRAHLENBIOLOGIE (ASSOCIATION 
SuissE DE RADIOLOGIE, MÉDECINE NUCLÉAIRE ET DE 
RADIOBIOLOGIE) 
Secretary, Dr. med. Gustav Schoch, Bethesdaspital, 
Gellerstrasse 144, 4000 Basel, Switzerland. 


ASIA 


INDIAN RADIOLOGICAL ÁssOCIATION 
Secretary, Dr. L. R. Parthasarathy, 44 Constable Road, 
Madras—23, India. 

INDONESIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. Gani Iljas Sasmitaatmadja, Radiology 
Dep., Faculty of Medicine, University of Indonesia, 
Salemba 6, Djakarta, Indonesia. 

IRANIAN RADIOLOGICAL SOCIETY 
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Secretary, Dr. Issa Yaghmai, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Saturday 
of each month. 

IsRAEL RADIOLOGICAL SOCIETY 
President, Dr. I. Izkovitch, 2 Wingate Ave., Beit Harofe, 
Haifa, Israel. 

JAPANESE AMERICAN RADIOLOGICAL SOCIETY 
Secretary, Thomas J. Imray, Maj. MC, Chief, Radiol. 
Dep., US Army Hosp.. Camp Zana, Japan, APO San 
Francisco, Calif. 96343. Meets 3rd Thursday, monthly 
at various locations in Tokyo. 

PHILIPPINE COLLEGE OF RADIOLOGY 
Secretary-Treasurer, Dr. Edmundo V. Villacorta, Box 
1284, Commercial Center, Makati, Rizal D-708, Philip- 
pines. Meets every 3 weeks on Fridays. Annual conven- 
tion: Jan. 1973, Manila. 

RADIOLOGICAL SOCIETY OF THAILAND 
Secretary, Prof. Rojana Suvansuthi, M.D., Ph.D., De- 
part. of Rad., Sirizaj Hospital, Faculty of Medicine, 
Mahidol University, Bangkok 7, Thailand. 


AFRICA 


AssociATION OF RapIoLocists ОЕ West AFRICA 
Honorary Secretary, Dr. T. M. Kolawole, University 
College Hospital, University of Ibadan, Ibadan, Nigeria. 

RADIOLOGICAL SOCIETY OF SouTH AFRICA 
Secretary, Dr. B. Rosenberg, P.O. Box 3200, Johannes- 
burg, South Africa. 

SOUTH AFRICAN INTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South Africa. 
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ABSTRACTS OF RADIOLOGIC 
LITERATURE 


E. FREDERICK LANG, M.D., Editor 
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ROENTGEN DIAGNOSIS 
HEAD 


JANSEN VAN WıIGMONT, J. W. Growing skull 
fractures in children. Radiol. clin. et biol., 
1972, 47, 76-81. (From: Department of Radi- 
ology, Leiden University Hospital, Leiden, 
The Netherlands.) 


The author reports a case and reviews the litera- 
ture on growing skull fractures of childhood. 

Growing skull fractures of childhood indicate a 
post-traumatic syndrome occurring only in young 
children and consisting of an enlarging defect in the 
bony skull at the site of the fracture. 

The roentgenographic appearance is characterized 
by the widened fracture and sharply defined some- 
what scalloped margins of bone, these occurring 
within a very short period (few weeks) with damage 
to the underlying dura and arachnoid. 

A review of the different names given to this con- 
dition, e.g., leptomeningeal cysts, is followed by an 
emphasis оп the name "growing skull fractures." 

Analysis of experimental studies indicates that the 
fundamental factor in these cases is always a lesion 
of the dura and arachnoid in the form of a tear or a 
rent, 

The case reported is a 2 year and 4 month old 
child, who sustained a linear parietal fracture fol- 
lowing a fall from a height of m. and who ina period 
of 2 years apparently insidiously developed the 
growing fracture and had it discovered following 
minor trauma and roentgenography for that pur- 
pose. 

Cranioplasty and closure of the dura defect was 
done on an elective basis. 

The author suggests that it may well be desirable 
in the future to have skull fractures in children under 
the age of 8 years followed by roentgenography after 
12 weeks in order to avoid missing growing fractures. 


—Lionel W. Young, M.D. 


Ice, R. D., UppeGrave, W. J., and Вососки, 
E. I. Influence of dental radiographic cones 
on radiation exposure. J. Am. Dent. A., Dec., 
1971, 83, 1297-1302. (Address: R. D. Ice, 
Ph.D., Nuclear Medicine Section, University 
Hospital, University of Michigan, Ann 
Arbor, Mich. 48104.) 


Skin exposures from 65 kvp. and go kvp. dental 
radiographic units, using long cones, long lead-lined 
cones, short cones, short lead-lined cones, and sharp 
pointed cones were evaluated. 

Comparisons were made in 100 patients who each 
had had a full mouth series of roentgenograms (20 
films). 

Radiation measurements were made with thermo- 


luminescent dosimeters positioned on the patient's 
body. 
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The anatomic regions measured were: parotic 
gland; thyroid gland; gonadal, premolar, occipital, 
subcorneal, and central forehead areas. The ex- 
posure to the operator was also measured. 

Analysis of variance indicated a significant dif- 
ference in radiation exposure at both 65 kvp. and go 
kvp., as well as significant differences between cones. 

Comparisons were made between 65 kvp. and 
go Кур. with respect to the total radiation exposure. 

The results indicate that the lead-lined cones are 
the most effective in reducing skin exposure from 
scatter radiation in clinical dental radiography.— 
Eugene C. Klatte, M.D. 


LAMARQUE, J. L., Ginestif£, J. F., SERROU, B., 
FABRE, J. M., and SÉNac, J. P. Apport de 
l'artériographie carotidienne externe dans 
l'exploration radiologique des tumeurs du 
sinus maxillaire. (Contribution of external 
carotid arteriography to the radiologic 
study of tumors of the maxillary sinus.) 7. de 
radiol., d'électrol. et de méd. nucléaire, June- 
July, 1971, 52, 357-366. (From: Service 
Central de Radiodiagnostic, Clinique Saint- 
Eloi, 34-Montpellier, France.) 


The external carotid angiogram, by visualizing 
the internal maxillary artery, enables a clear dem- 
onstration of the posterior extension of pathology 
of the maxillary sinus. It will also become a channel 
for chemotherapy if such a treatment is judged to be 
useful. 

The external carotid artery starts between the 
levels of C-3 and C-5, has 7 lateral branches (su- 
perior thyroid, lingual, facial, ascending pharyngeal, 
occipital, posterior auricular and parotid arteries) 
and 2 terminals; i.e., the superficial temporal and 
the internal maxillary artery. 

Under general anesthesia, the superficial temporal 
artery 1s catheterized proximally to 3 cm. down the 
bifurcation of the external carotid artery, and ar- 
teriograms are taken at the rate of 2 per second dur- 
ing the first 3 seconds, and 1 per second thereafter, 
for 10 more seconds, in each of the lateral, occipital 
and forehead-nose positions. Routine roentgeno- 
grams in the same positions are made for subtrac- 
tion purposes. 

The lateral arteriograms were most useful in the 
experience of the authors, as they could demon- 
strate clearly the so-called surgical arterial circle in 
the pterygo-maxillary fossa, made of infraorbital, 
alveolar and superior palatine branches of the in- 
ternal maxillary artery. 

Out of 12 cases, they could demonstrate con- 
vincingly posterior extension of maxillary sinus 
pathology in 1o patients with malignancy. 

The diagnostic arteriographic findings were topo- 
graphic changes such as pushing away of the internal 
maxillary artery and its branches at the pterygo- 
maxillary fossa, with—at  times—stenosis and 
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rigidity, and even pressure defect. There was also 
persistence of the radiopaque material within the 
tumoral mass demonstrating the irregular contour 
of the tumor.—irair N. Sarian, M.D. 


NECK AND CHEST 


SALVIA, CARLOS, Dreyer, Mario P., LAPLUME, 
SERGIO O., and CAUBET, Juan CARLOS. La- 
ringocele ventricular: comunicación de un 
caso, estudio clínico y radiológico. (Ventricu- 
lar laryngocele: report of a case, clinical and 
radiologic study.) Prensa méd. argent., 1972, 
59, 108-111. (From: Facultad de Medicina, 
VIIe Cátedra de Medicina, Universidad 
Nacional de Buenos Aires, Argentina.) 


A ventricular laryngocele is a dilated Morgagni's 
ventricle (a horizontally situated elliptic space, lat- 
eral to the glottis, between the adjacent aspects of 
the false and true vocal cords). In humans this space 
is very small, representing a vestigial residue of air 


sacs present in anthropoids. The mucosal lining of 


this space contains mucous glands. 

These laryngoceles can be anatomically classified 
as internal (medial to the thyrohyoid membrane), 
external (project through the thyrohyoid membrane 
into the superficial layers of the lateral neck) or 
mixed (combined features). 

Situations that increase the intralaryngeal pres- 
sure (chronic cough, wind instruments plaving etc.) 
would predispose to their appearance. 

They can be asymptomatic, or produce dysphonia, 
dyspnea, foreign body sensation, dysphagia, or 
palpable cervical tumor in the submandibular area. 

The diagnosis can be made by laryngoscopy, or 
laryngography (contrast and laminagraphic studies). 

One case of an external laryngocele is reported in 


detail.— Fulian B. Alvarez, M.D. 


OLEFSKY, JERROLD, Kempson, RICHARD, JONES 
Henry, and Reaven, GERALD. “Tertiary” 
hyperparathyroidism and apparent “cure” of 
vitamin-D-resistant rickets after removal of 
an ossifying mesenchymal tumor of the 
pharynx. New England ў. Med., April, 1972, 
286, 740-745. (From: Departments of Medi- 
cine, Pathology and Radiology, Stanford 
University School of Medicine and Veterans 
Administration Hospital, Palo Alto, Calif.) 
A 40 year old man with bone pain, hypophos- 

phatemia, normocalcemia, elevated serum alkaline 

phosphatase and increased renal phosphate clearance 
with roentgenologic evidence of osteomalacia was 
diagnosed to have vitamin-D-resistant rickets which 

responded to vitamin D and oral phosphate until a 

pharyngeal tumor was removed. Serum phosphate 

then became elevated and hypercalcemia occurred, 
at which point therapy was stopped. Normal serum 
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phosphate and alkaline phosphatase were noted with 
elevated levels of serum calcium and parathyroid 
hormone. It is postulated that the apparent cure of 
vitamin-D-resistant rickets was on the basis of 
tumor secretion of a vitamin D antagonist. 

The authors indicate a histologic similarity of cell 
type of the pharyngeal tumor in the case reported 
and 3 similar cases in the literature and suggest that 
the cases be referred to as ossifying mesenchymal 
tumors associated with vitamin-D-resistant rickets. 

The development of tertiary hyperparathyroidism 
following the pharyngeal tumor removal is a par- 
ticularly important aspect of the report in reference 
to the postulated role of parathyroid glands in the 
pathogenesis of vitamin-D-resistant rickets. Thus in- 
creased levels of parathyroid hormone cannot be 
implicated in all cases of vitamin-D-resistant rickets 
and, in fact, cure of the clinical syndrome can occur 
In the presence of elevated levels of circulating 
parathyroid hormone.—Lionel W. Young, M.D. 


ABDOMEN 


Lust, FRANZ J. An early case of Linitis Plas- 
tica: roentgenographic studies of the mucosa. 
Proc. Rudolf Virchow med. Soc., 1968, 27, 
236-243. (Address: 133 East 73rd Street, 
New York, N. Y. 10021.) 


Linitis Plastica was first described in 1944. It is 
an infiltrative lesion of the stomach, and the roent- 
genographic signs are due to fibrous infiltration with 
development of excessive connective tissue in the 
gastric wall. Some of the causes are gastric syphilis, 
tuberculosis and carcinoma. It has also been de- 
scribed as due to an innate fibrous tissue diathesis 
and this possibility is suggested by the occasional 
occurrence of diffuse fibrosis in other portions of the 
intestinal tract and in the gallbladder. The fibrosis 
may be due to an irritant factor of low virulence act- 
ing over a long period of time. 

By far the commonest cause is carcinoma, and 
apparently its growth is so slow that connective tis- 
sue proliferation keeps pace with the progress of the 
neoplasm. 

Early diagnosis can be established by the study of 
gastric mucosa with contrast materials. The ab- 
normality is usually not demonstrable by fluoros- 
copy, and early diagnosis is difficult. 

The author presents a case of Linitis Plastica due 
to carcinoma in a 44 year old woman in whom 2 sets 
of roentgenograms, made 6 months apart, at separate 
institutions, were available to show the progress of 
the lesion. ck Lang, M.D. 





KENEFICK, JOHN S. Carcinoma of the dug: 
denum. Brit. F. Surg., Jan., 1972, 59, 50- 
(From: Royal Free Hospital, London, i 


gland.) 


Five patients with carcinoma of the second part of 
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the duodenum presenting with obstructive jaundice 
are reported. 

Primary carcinoma of the duodenum is rare, ac- 
counting for 0.03-0.05 per cent of all carcinomas. 
Three per cent of gastrointestinal carcinomas occur 
in the small bowel, and of these, 45 per cent arise in 
the duodenum. Most malignancies of the duodenum 
are adenocarcinomas (87 per cent). The remainder 
аге lerom yosarcomas, lymphosarcomas and reticulum 
cell sarcomas. Thirty-five per cent are situated in 
the first part of the duodenum, 45 per cent in the 
second, and 10 per cent in the third and fourth parts. 
Duodenal carcinoma can be ulcerative, polypoid, 
annular and/or infiltrative. 

The average duration of symptoms before diag- 
nosis is 10 months. Patients may present with 1 or a 
combination of 4 major abnormalities: duodenal 
obstruction; biliary obstruction; hemorrhage; and/or 
penetration. 

In a review of 31 cases of duodenal carcinoma, 
Burgerman found the incidence of symptoms to be 
as follows: abdominal pain, 74 per cent; weight loss, 
74 per cent; vomiting, 55 per cent; hematemesis, 23 
per cent; melena, 29 per cent; jaundice, 23 per cent; 
abdominal mass, 19 per cent; and anemia, 55 per 
cent. 

The diagnosis 1s established by barium studies of 
the upper gastrointestinal tract. Important signs 
are alteration of the mucosa, intraluminal filling de- 
fects, altered contour and peristalsis of the duo- 
denum, and the effects of duodenal obstruction. 
Hypertonic duodenography may be of value in de- 
tecting earlier lesions. Preoperative cholangiograph y 
is advisable in all patients presenting with obstruc- 
tive Jaundice. 

Approximately half the patients come to surgery, 
and of these, £4 per cent have palliative surgery and 
38 per cent have radical surgery. The choice of 
treatment depends on the extent of the lesion and 
the general condition and age of the patient. Pan- 
creaticoduodenectomy should be performed when 
feasible, as this gives the best results. The operative 
morbidity is 18.5 per cent and the 5 year survival 15 
40 per cent. [n the present series radical surgery was 
not possible in any case and local excision of the 
tumor and adjacent duodenal wall was performed. 
This procedure resulted in the relief of symptoms in 
each case, but was not curative. Three patients sur- 
vived for 8, 9, and 12 months, respectively, but then 
died with metastases. Two patients are still alive 16 
and 18 months, respectively, after operation, but r 
of these had hepatic metastases at the time of 
operation. 

Carcinoma of the duodenum should be considered 
in the differential diagnosis of all cases of obstruc- 
tive jaundice. Careful roentgenologic investigation 
is the most important diagnostic approach and 
radical surgery holds the best prognosis.—Frederick 
Stitik, M.D. 
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WANG, T. K., Тома, G., CAMPBELL, J. S., 
Sinors, J., and лера, E. Crohn's disease of 
the appendix. 7. Canad. M.A., Feb., 1972, 
тоб, 233-236. (Address: Dr. G. Tolnai, 
Department of Pathology, Faculty of Medi- 
cine, University of Ottawa, Ottawa, On- 
tario, Canada.) 


Granulomatous inflammation typifying Crohn's 
disease was localized within, or confined to, appen- 
dices in 6 patients, 2 of whom developed lesions 
attributable to Crohn's disease elsewhere in the 
gut. 

The remaining 4 patients have remained symptom 
free for periods varying from 2 to 6 years. 

Histologic evidence of Crohn's disease was also 
present in § of 46 appendices available for re- 
examination in a survey of 63 cases of Crohn's 
enterocolitis. 

It is suggested that appendiceal involvement in 
Crohn's disease is not uncommon.—Eugene C. 


Klatte, M.D. 


CARPENTER, W. S., ALLABEN, R. D., and 
KaMBoURIS, А. A. Fistulas complicating 
diverticulitis of the colon. Surg., Gynec. & 
Obst., April, 1972, 734, 625-628. (From: 
Departments of Surgery, Harper Hospital 
and Mount Carmel Mercy Hospital, De- 
troit, Mich.) 


The authors reviewed the records of 92 patients 
treated surgicallv for diverticular disease of the 
colon. There were 16, or 17.4 per cent, in whom 
some type of fistula occurred. Eight fistulas devel- 
oped in males and 8 in females. Sigmoidovesical 
fistulas were the most common being present in 16 
patients (56 per cent). Other fistulas noted were 
sigmoidovaginal (2 patients), sigmoidovesicovaginal 
(т patient), sigmoidoileal (1 patient), and sigmoidocu- 
taneous (3 patients). 

The authors discuss the clinical signs and. sym- 
ptoms of the various fistulas. 

Adequate resection of the diseased colon with 
anastomosis of the uninvolved intestine is essential 
to effect a cure in a fistula secondary to diverticulitis. 
Colostomy alone is inadequate. The lower margin 
of the resection should be at the pelvic floor. A one 
stage colonic resection is the procedure of choice. 
Marked inflammatory reaction or abscess formation, 
rather than presence of a fistula, contraindicates a 
one stage procedure.— Eugene C. Katte, M.D. 


Marenco, Enrique R., Rozier, ENRIQUE G., 
and DE CRESCENZO, SALVADOR. Actinomicosis 
abdominal. (Abdominal actinomycosis.) Prensa 
méd. argent., 1972, 59, 27-31. (From: Poli- 
clinica Bancaria, Unidad Proctología, Buenos 
Aires, Argentina.) 
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Human actinomycosis is produced by the £c- 
tinomyces bovis (israeli). In 60 per cent of the cases 
the process involves the cervicofacial area, in 20 
per cent the thoracic area is involved, and in 20 per 
cent the disease 1s localized in the abdominal-pelvic 
area, particularly in the cecal-appendicular region. 

The local symptomatology varies according to the 
area of involvement. 

The general symptoms (low grade fever, asthenia, 
anorexia etc.) are nonspecific. The abdominal in- 
volvement produces mucus-bloody diarrhea, or 
constipation due to stenosis, crampy pain, localized 
tenderness and palpable tumor. 

The diagnosis is made by demonstrating the 
Actinomyces, either by gross inspection (yellowish 
granules), or by microscopic study, or by culture. 

Medical treatment (penicillin, sulfas) will cure 
most of the cases; surgery is indicated for residual 
changes. 

Two case histories are described in detail. One case 
presented as a partially obstructing tumor of the 
transverse colon, in which the diagnosis was made 
after pathologic study of the resected specimen; in- 
tensive penicillin therapy was instituted postopera- 
tively. The other case presented as a rectal granu- 
loma complicating colonic diverticulitis and peri- 
toneal carcinomatosis.—Fulian В. Alvarez, M.D. 


MISCELLANEOUS 


Diaz, GLORIA E., and SALVIDEA, Junio C. 
Supresión suprarenal por trombosis de la 
vena central mediante cateterismo selectivo: 
comunicación previa. (Suprarenal suppres- 
sion by thrombosis of the central vein by 
means of selective catheterization: pre- 
liminary communication.) Prensa méd. Ar- 
gent., Nov., 1971, 58, 1899-1903. (From: 
Clinica Modelo de Lanús, Buenos Aires, Ar- 
gentina.) 


In a patient with carcinoma of the breast with ad- 
vanced metastases, bilateral adrenalectomy was con- 
sidered. Instead of surgery the central vein of the 
adrenal gland was catheterized by means of a 
catheter introduced percutaneously through the 
femoral vein (Seldinger’s technique). An injection of 
5 ml. of 2 per cent Xylocaine was made through the 
catheter and a small amount of contrast material 
was given to establish the correct position of the 
catheter. Then 2 ml. of blood was withdrawn, al- 


Abstracts of Radiologic Literature 


SEPTEMBER, 1972 


lowed to clot, and reinjected through the catheter. 
Finally a small amount of sclerosing fluid was in- 
jected. 

One week later it was possible to observe clinical 
signs of adrenal insufficiency (systemic hypotension, 
weakness, easy fatigability) associated with corre- 
sponding humoral changes (fall in plasma cortisol 
levels and urinary excretion of steroids).—Charles 


M. Nice, Fr., M.D., PRD. 


Monnerot-Dumaine. Un animal de labora- 
тоге peu sympathique mais instructif: le 
scorpion. (The scorpion—a laboratory ani- 
mal, little liked, but useful.) Za nouvelle 
Presse méd., Feb., 1972, 26, 571. 


The biology of the scorpion is particularly striking. 
Man, one of the most fragile of the living beings, is 
greatly interested in studying the means of resistance 
of the scorpion to the environment, and the factors 
which have contributed to its survival through the 
ages. 

The scorpion manifests great resistance to thermal 
changes, becomes rigid and apparently dead when 
placed in a Frigidaire, but will rapidly regain its 
activity when subjected to a draft of warm air and 
returns to normal when immersed in normal physio- 
logic solution. It survives prolonged fasting, with a 
record of 36 months by a female of the species. Now 
a terrestrial animal, the scorpion will survive 48 
hours of submersion in water, and will also survive 
when 7 of its 8 respiratory orifices are occluded. It is 
an animal difficult to anesthetize or kill. 

The resistance of the scorpion to radiation is the 
highest among all living beings, as observed follow- 
ing the atomic explosions in the Pacific. The LD;o 
IS 75,000 г as compared with 600-700 г in man, 
1,800 r in fish, 5,000 r in the aquatic salamander, 
12,000 r in the mollusk and 64,000 r in the Dro- 
sophila. 

This extraordinary resistance may be explained, 
in part, on the basis of rare cellular division, low 
metabolic activity and low total nucleic acid level. 
Other contributing factors may be the high copper 
content of the hematocyanine, the role of taurine, 
and the luminescence of the cuticle indicating a high 
resistance to radiation. 

The scorpion has survived eons of time and count- 
less environmental changes. An aquatic animal over 
400 million years ago, it exists at present as a ter- 
restrial animal. It is а living fossil.—Jilliam H. 
Shehadi, M.D. 


Special reason to buy the most 
reliable x-ray processor now. 


Ask anyone who owns or uses one 
about the reliability of the Pakorol- 
XU. Excellent quality processing, 
minimum maintenance, minimum 
down-time will be their reply. 
But now there's a particular cost 
advantage to buying it now. For a 
limited time you can buy the same 
Pakorol-XU that set all the — 
quality and reliability 
standards, at a new, low 
price— $6,900, U.S. User 
Net, F.O.B. Minneapolis. 
(Price subject to change 
without notice.) If you need 
additional capacity or are 


considering the advantages of de- 
centralized processing, get the facts 
now. Fast action can help „ 
save some of your budg- 4 
et without sacrificing | 
all-important quality ` 
and reliability. 
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Pako Corporation, 6300 Olson Mem. Hwy. 
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Processing Systems for the Medical and Industrial X-Ray 
Photographic, Motion Picture and Graphic Arts Industries 





ALL NEW 





INTRACAVITARY 


GAMMA PROBE 


MEASURES RADIATION FROM RADIUM 
AND CESIUM-137 IMPLANTS 


Combines the best features 
of other instruments, PLUS... 






m DUAL-PROBE SYSTEM: Rigid bladder probe (6 mm D. x 20 cm long) and flexible 
rectum probe (7 mm D. x 150 cm long); both are graduated in cm. 


= SEALED IONIZATION CHAMBER: Small chamber volume (only 0.050 cm?) assures 
excellent geometry. Energy response is +3% from 100 keV to 1.1 MeV. 


B FAST RESPONSE TIME: Less than 2 seconds. 


п LARGE READOUT: Easy-to-read 6" meter. 


m 5 RANGES: 5C to 1000 R/hr. 


NO OTHER INSTRUMENT HAS ALL THESE FEATURES: 


For complete details, ask for Bulletin 632-C 





NUCLEAR ASSOCIATES, INC. 


Subsidiary of RADIATION-MEDICAL PRODUCTS CORP. 
35 URBAN AVE. e WESTBURY, N. Y. 11590 e (516) 333-9344 


Also send for NEW 44-page 
Catalog G, "X-Ray and Gamma 
Accessories and Supplies." 





Intensilux HRS is a new high resolution image 
intensification system specifically designed 
for fluoroscopic procedures. 


This is a new CGR image intensification system. Designed specifically for the 
visualization of fine detail throughout the procedural spectrum. It will improve 
image intensification, viewing and recording techniques. 

Why? 

Because it offers the choice of high-resolution optical imaging with 9/5" 
6/4" or 6” modes (100 line pair/inch). 

Because it gives you a three port high detail distributor close-coupled 
to the x-ray tube. 

Because its interlock beam splitter reflects 90% and transmits 10%. So you 
get continuous TV viewing while utilizing cine and camera spot filming. 

Image-storage versatility is assured because of integrated television photo 
and cine recording devices. 

Intensilux HRS is completely self-contained. With an integral power supply. 
No accessory requirements. And — it's computer controlled to meet BRH 
radiation standards. 

And of course it’s easy to use. Remote control of fluoroscopic mA and Кур. 
Digital panel meters for direct readout of exposure values. Universal mounting 
fixtures. 

And much more. Your CGR representative has all the details. 
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CGR MEDICAL CORPORATION 2519 Wilkens Avenue, Baltimore, Maryland 21203, (301) 233-2300 
CGR CANADA LTEE-LTD. 500 Boulevard de l'Aeroparc, Lachute, Quebec, Canada, (514) 562-8806 
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Click. It's open. 


Our new cassette has a catch to it. 

To replace those pressure bars you have to 
squeeze for all you're worth to manipulate. 

Our new Slimline cassette opens at the touch of 
a fingertip. 

And closes with a click. 

More than that, it's thinner than the standard 
cassette. 


And lighter, too. Enough lighter so that, at the 
end of the day, you'll feel the difference. 

And it comes with our exclusive Wolf Color-Dot 
coding system, to make filing and trafficking easier and 
more accurate. 

But the big thing is the catch. 

Push-pull, click-click. Change film that quick. 


Wolf's New Slimline 
Cassette 


Wolf X-Rav Corp. Executive Offices: 182-20 Liberty Ave., Jamaica, New York 11412. (212) 454-3000 








. Be not dissuaded: diagnostic certitude is to be 
;herished above all. 


'. Before you diagnose the patient, be sure you can 
liagnose the machine. 


|. First, diagnostic confidence. Everything else, 
iecond. 


+, Choose not a scintillation camera that asks you to 
ссерї its output on faith. 


. Sacrifice diagnostic certainty /ast. №, 


6. Be not kidded: resolution is not the be-all, and 
end-all. (Ask about uniformity, ask about linearity, 
ask about speed, for example.) 


7. Resist not the temptation to take a good, hard 
look at the Dynacamera™ 2 for it is the one that 
provides good, hard information. 


For elaboration—and for detailed Dynacamera 2 
“application data sheets"—contact your local 
Picker man or write Picker Corporation, Dept. C, 
333 State Street, North Haven, Connecticut 06473. 


PICKER 
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he Glove. 


We could probably make a glove that would cost a few dollars less. But would you really want us to? 































Each glove requires more 
than 20 hand operations and 
3 inspections. We also make 
radiographical examinations. 





So that it won't pull out 
when you remove the glove, 
the nylon lining is glued 
to the protective rubberized 
lead lining by little tabs 
at the ends of the fingers. 





"s — d M 





—— —— 0——— 


The major elements (leather, 
rubberized lead, and nylon) 
are die-cut so that both sides 
of the glove are in one piece. 
This means additional 
strength, because there is a 
seam only on one side. 


We put in extra protection at 
the sides of all four fingers 
by using a continuous 
multi-layer qusset of 

rubberized lea 


The rubberized lead in the 
thumb is also multi-layer. 


The outer glove is made of 
imported sheepskin, 
pre-stretched to make it soft 
and flexible, and to keep it 
from losing its shape. 


The rubberized lead protective 
lining, specially treated by 
an exclusive process, gives you 
the most protection with 
the least weight and the most 

flexibility. 
The seams of the rubberized 
lead lining are glued, not 
sewn, so that there will be no 
holes to impair its protective 
qualities. The only place 
the rubberized lead is sewn is 
at the cuff. 

The leather is sewn with 
very fine, very strong nylon/ 
silk thread. Each glove is sewn 
on a hand-operated machine. 


The protective lining is 
available in single-, double- 
or triple thicknesses. 


The inner lining is nylon, 
chosen not only because it 
feels so elegant, but because it 
stands up against perspiration 
and dries quickly. 





While much attention is focused on radiation's effects, L-F has been devel- 
oping products to help control it. 


Our new Electronic Cassette Size Sensing Tray is one. It senses cassette 
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to other control equipment furnished by X-ray manufacturers, thereby limit- 
ing the X-ray field. Also, it will indicate when cassette has been omitted. 


It’s a kind of built-in “watchdog” for radiation conscious hospitals endeav- 
oring to remain within limits prescribed by the Bureau of Radiological 
Health Retro-fit may be accomplished on conventional L-F Buckys or 
wherever stationary L-F grid devices are used. 


Specify L-F Size Sensing Tray for your tables. For more information, con- 
tact your X-ray equipment supplier, or write direct. 
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tinuity and metastasize by lymphatics and blood. 
Slow growing tumors, which remain localized for a 
long period, have a better prognosis than rapidly dif- 
fuse neoplasms and treatment is more successful in 
vounger patients. 

Available therapeutic possibilities include surgery 
with local wide excision, amputation or possibly 
lymph node dissection, or radiotherapy, and/or a 
combination of both. 

The author reviews the literature and finds that 
the best survival percentages appear to be obtained 
with a combination of surgery and radiotherapy, 
using either pre- or postoperative irradiation and 
regional lymph node irradiation. Doses in the 4,500 
to 6,000 rad range in 28 to 35 days covered most of 
the treatments described in the literature. Some 
mention was also made of chemotherapeutic per- 
fusion procedures which are helpful in some patients. 

Twenty-seven of 28 cases were included in the 
author's study, which extended from January 1952 
to June 1968. Of the 28 patients, 27 remained avail- 
able for follow-up. The median survival was 17 
months in men and 30 months in women. Treat- 
ment was divided into 3 groups: irradiation plus 
surgery; surgery alone; and irradiation alone. 

The series was so small that it was difficult to 
draw any unequivocal conclusions. The longest 
survivals occurred among the patients treated with 
surgery alone. The younger patients tended to have 
a longer interval before recurrence. Above the age of 
25 years recurrence appeared earlier. 

Because of the inability to draw unequivocal con- 
clusions from the small number of patients, the 
author advocates centralization of treatment of 
these rare tumors as the only means of achieving 
optimal therapy. 

Optimal therapeutic regime according to the 
author seems to be: preoperative radiation of 800 
rads; excision biopsy; completion of irradiation to 
the 5,000-6,000 rad level; and radical excision 3 to 
6 weeks after the end of irradiation, including am- 
putation where necessary.— Robert P. Andrews, M.D. 


FRIED, K., and Krause, J. Die metaphysare 
Dysplasie—Morbus Pyle. (Metaphyseal dys- 
plasia—Pyle’s disease.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen и. d. Nuklearmedizin, Feb., 
1972, 776, 224-228. (Address: Dr. K. Fried, 
csl. armády 1179, Kladno, C.S.S.R.) 


Metaphyseal dysplasia is a rare congenital skeletal 
abnormality; only a few cases have been reported 
since Pyle in 1931 described this dysplasia that 
bears his name. 

Six additional cases of this condition are reported 
by the authors. The typical roentgenologic changes of 
metaphyseal dysplasia are described, and their dif- 
ferentiation from craniometaphyseal dysplasia 1s dis- 
cussed. 

The distal ends of the femur, humerus, and 
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radius, as well as both ends of the tibia, exhibit a 
flask-like flare with a thin cortex and diminished 
over-all density. The spongiosa in the region of the 
widening is either fine or coarse. In 3 patients the 
affected metaphyses are surrounded by shallow 
exostoses. In all cases there is ulnar angulation of 
the widened radius; the ulna is relatively short with 
a lack of modeling only in its distal 3 cm. Five cases 
show broad, ill-defined, longitudinal bands and т 
case thin transverse lines in the affected bone seg- 
ments. As the widening may extend for one-half the 
diaphysis, the authors suggest to call this condition 
metaphyseodiaphyseal dysplasia. 
Craniometaphyseal dysplasia is a distinctly dif- 
ferent condition and can easily be distinguished 
roentgenographically: The flaring of the metaphysis 
is far milder than that seen in Pyle’s disease; there 
is frontal, paranasal and occipital hyperostosis with 
absent or limited pneumatization that is missing in 
Pyle’s disease; marked thickening of the ribs, 
clavicles, pubic and ischial bones occur to a far lesser 
degree in Pyle’s disease. Furthermore, Pyle’s dis- 
ease is asymptomatic, whereas affection of the 2nd, 
3rd, 7th, and 8th cranial nerves, respiratory symp- 
toms due to narrowed nasal lumen and occasional 
increased intracranial pressure are seen in cranio- 
metaphyseal dysplasia.—Peter F. Winter, M.D. 


SPIEGEL, PHILLIP G., KENGLA, KENNETH W., 
Isaacson, ALVIN S., and WILSON, JOHN C., 
Jr. Intervertebral disc-space inflammation in 
children. F. Bone & Joint Surg., March, 1972, 
54-4, 284-296. (From: Department of Ortho- 
pedics, Children's Hospital of Los Angeles, 
Los Angeles, Calif.) 


The authors report 45 cases of disk-space in- 
flammation in children, the average age of onset 
being 64 years, with an average duration of symp- 
toms of 43 weeks. 

The most prominent symptoms in this condition 
are back and hip pain with refusal to walk. Ninety- 
one per cent of the cases show an elevated erythro- 
cyte sedimentation rate. The first roentgenographic 
sign is disk-space narrowing, usually in the lumbar 
area. The interspace between the fourth and fifth 
lumbar vertebrae is most frequently narrowed (40 
per cent in this series). 

Special investigations included 15 biopsies with 4 
patients yielding positive bacteriologic cultures. The 
biopsy specimens showed changes consistent with 
acute and chronic inflammation. 

Additional roentgenographic changes include 
narrowing accompanied by irregularity or haziness 
of the vertebral end plates. Cavitation may occur in 
the vertebral end plate, can be persistent, and 15 
best detected with laminagrams. In the process of 
healing the end plate may become sclerotic with 
partial restoration of the space. Interbody fusion 
may occur as a late finding with scoliosis and 
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kyphosis, wedging over this space and segmental or 
total vertebral body enlargement (vertebra magna). 

The etiology of disk-space inflammation in 
children is unknown. The major etiology is pre- 
sumed to be infectious. Additionally, trauma has 
been suggested as a cause as well as avascular 
necrosis. 

The authors point out the difficulty in diagnosing 
this condition, which must be distinguished from 
acute pyogenic vertebral osteomyelitis, tuberculous 
osteomyelitis, Brucella and Salmonella osteomyelitis, 
Scheuermann's disease, and disk inter-space nar- 
rowing because of trauma. In long-term follow-up 
the patients are relatively asymptomatic with 42 
per cent having residual mild scoliosis with minimum 
rotation. Apparently about 25 per cent had partial 
or almost complete interbody ankylosis.— Lionel W. 
Young, M.D. 


Houston, C. STUART, Awen, C. F., and KENT, 
H. P. Fatal neonatal dwarfism. Y. Canad. A. 
Radiologists, March, 1972, 25, 45-61. (From: 


~~ 


University Hospital, Saskatoon, Saskatcae- 
wan, Canada.) 


Fatal neonatal short-limbed dwarfism includes 6 
apparently distinct entities. The mechanism of death 
is related to the small thoracic cage in all. Differentia- 
tion of the types of dwarfism is important from -he 
standpoint of genetic counseling, and the radiologist 
plays a major role in the diagnosis. 

Four types fall into the broad classification of 
chondrodystrophy, which may be divided accord ng 
to the appearance of the vertebral bodies. Achondro- 
genesis, in which vertebral bodies are not ossified, 
and asphyxiating thoracic chondrodystrophy, w th 
normal appearing vertebrae, are always autosomal 
recessive. Thanatophoric dwarfism, with flat verte- 
bral bodies, has now been reported in 2 families w th 
2 instances each and, thus, requires further genetic 
studies to determine whether these familial occur- 
rences are exceptions or whether it is also an au-o- 
somal recessive condition. Hyperchondrogenesis 
(metatropic dwarfism), which also has flat verteb-al 
bodies with dumbbell-shaped bones, is nonfamilial. 

T wo severe forms of well known diseases may occa- 
sionally cause fatal dwarfism in the newborn: hypo- 
phosphatasia, which is always autosomal recessive; 
and osteogenesis imperfecta lethalis, which som e- 
times is. 

Mention is made of true achondroplasia, which is 
autosomal dominant, and diastrophic and campto- 
melic dwarfism, but the authors had not encountered 
examples of these. 

All of the other types are illustrated by case re- 
ports, and the clinical, pathologic and roentgenologic 
characteristics correlated and  tabulated.— Lei; 


Cowan Collins, M.D. 


Farran, Н. F., Huperpeau, R. M., and 
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Dusow, H. I. Lumbar intervertebral disc 
degeneration: the influence of geometrical 
features on the pattern of disc degeneration— 
a post mortem study. 7. Bone O Joint Surg., 
Apr., 1972, 54-4, 492-510. (Address: Н. Е. 
Farfan, M.D., 5300 Cote des Neiges, Mon- 
treal 26, Quebec, Canada.) 


One hundred and eighty-two specimens of whole 
lumbar spines (12th thoracic to 2nd sacral vertebrae) 
were obtained at autopsy; anteroposterior and lat- 
eral roentgenograms and diskograms were made at 
all levels. The inclination of the lumbar disks with 
reference to the long axis of the spine was determined 
as well as the degree of the lumbar curve. 

l'or the purposes of this study an annular rupture 
was assumed to be present, if there was any abnormal 
penetration of contrast material into or through the 
annulus. No attempt was made to classify annular 
damage from the plain roentgenographic appearance. 
When the annulus appeared normal, but the disk 
accepted more than 1 ml. of contrast medium, the 
disk was assumed to have a Schmorl's node even if 
this did not show on the roentgenogram. Thus the 
incidence of annular rupture and of Schmorl's nodes 
at the different levels was correlated with the amount 
of lumbar curve. The cut surfaces of the disk were 
also examined for evidence of radial fissures in the 
annulus, and the presence and location of complete 
radial fissures were determined. 

The incidence of annular damage (abnormal pene- 
tration of contrast medium into or through the annu- 
lus) increased with age and was the highest at the 
lumbosacral level, second highest between the fourth 
and fifth lumbar vertebrae and least common be- 
tween the first and second lumbar vertebrae. This 
distribution also varied with the degree of lumbar 
curve. The joints between the fourth and fifth lumbar 
vertebrae in spines with an increased lordotic curve, 
showed an incidence of annular damage nearly twice 
that of the lumbosacral joint. The distribution of 
degenerative changes in the lumbar intervertebral 
joints varies with the lumbar lordosis, and the amount 
of lordosis is not related to sex and age. An increased 
inclination of the lumbosacral joints seems to protect 
it against annular damage. 

Five basic patterns of radial tears or fissures of the 
annulus can be identified: posterolateral; posterior 
bilateral; posterocentral; lateral; and anterior. The 
pattern of the tear appears to be related to at least 2 
geometric features of the joint: (1) shape of the disk, 
(in disks with a flattened posterior annular surface, 
posterolateral fissures develop, while in disks with 
rounded posterior surfaces, posterior mid-line rup- 
tures are found); and (2) symmetry of the articular 
processes (asymmetric articular processes lead to 
asymmetric degeneration, while symmetric processes 
lead to symmetric degeneration). 

The highest incidence of Schmorl's nodes was be- 
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tween the third and fourth lumbar vertebrae, and 
relatively more of these defects were found in “flat” 
spines than in “‘lordotic” spines. The rarity of 
Schmorl's nodes in the sacrum is noteworthy.— AF. 
Nicholas Sargent, M.D. 


VeRMEss, MICHAEL, PEARSON, KENT, Ein- 
STEIN, ALBERT B., and FAHEY, JOHN L. 
Osseous manifestations of Waldenstróm's 
macroglobulinemia. Radiology, March, 1972, 
102, 497-504. (Address: Michael Vermess, 
M.D., Department of Diagnostic Radiology, 
The Clinical Center, National Institutes of 
Health, Bethesda, Md. 20014.) 


Macroglobulinemia, as initially described. by 
Waldenstróm in 1944, is a chronic, neoplastic disease 
similar to multiple myeloma. The previous distin- 
guishing feature between the 2—lack of bone involve- 
ment in Waldenstróm's macroglobulinemia—is re- 
futed in this article. 

The authors present 41 cases of the disease. 

The 4 classes of bone lesions are: (a) generalized 
demineralization; (b) single osteolytic lesions; (c) 
multiple osteolytic lesions; and (d) cyst-like lesions. 

The authors consider the cyst-like symmetric 
lesions of the acetabula as potentially aiding in the 
differential diagnosis between myeloma and macro- 
globulinemia. Three of the patients in the series 
demonstrated the bilateral symmetric bubbly iliac 
lesions. Unfortunately, the nature of these lesions 
was not proved by biopsy. Therefore, specificity for 
macroglobulinemia cannot be related. A total of 43.9 
per cent of the patients (18 of 41) showed bone path- 
ology. 

'The authors list a rather extensive bibliography 
for those interested in the historic aspects of this 
entity. 

The differential diagnosis of the various lympho- 
proliferative diseases must be based upon serum pro- 


tein studies.—7. P. Eberts, M.D. 


Weston, W. J. Joint space widening with intra- 
capsular fractures in Joints of the fingers and 
toes of children. Australasian Radiol., Nov., 
1971, 75, 367-371. (From: Hutt Hospital, 
Lower Hutt, New Zealand.) 


The author reports 5 cases, showing widening of 
the joint space in intracapsular fractures of the digits 
presumably secondary to hemarthrosis. 

The synovial cavity and joint capsule must be in- 
tact and the fracture must reach the periosteum. 

After 2 to 4 weeks the joint width returns towards 
normal.—Martha Mottram, M.D. 


BLoop AND LYMPH SYSTEM 


Denck, H., and Огвеһт, F. Die Angiographie 
der weiblichen Brust. (Angiography of the 
female breast.) Radiol. clin. et biol., 1972, 47, 
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go-98. (Address: Prim. Doz. Dr. H. Denck, 
[. Chirurgische Abteilung, Krankenhaus der 
Stadt Wien-Lainz, Wien, Austria.) 


Angiographic examinations of the breast were per- 
formed in 25 patients with breast tumors by selec- 
tive catheterization of the lateral thoracic and/or 
internal mammary arteries via brachial artery punc- 
ture. 

There was good correlation between the angio- 
graphic interpretation and the histologic diagnosis; 
the angiographic diagnosis was correct in 23 pa- 
tients, and, in addition, in some cases nonpalpable 
axillary lymph node metatases could be demon- 
strated by a distinct tumor blush. 

'The method is felt to be too laborious to become 
part of a routine work-up, but it is considered to be 
a useful completion of other diagnostic procedures 
such as mammography and thermography. 

This is particularly true in cases with question- 
able, ill-defined masses, with diffused suspicious 
swelling of one breast, or with fibrocystic disease, in 
which a sudden induration is noted. It 1s also con- 
sidered to be helpful in detecting local recurrences. 

Despite the highly significant results, the authors 
do not think that the angiographic examination can 
replace the exact histologic diagnosis.— Pefer F. 
Winter, M.D. 


Gros, Cu., Warrer, P., HAEHNEL, P., and 
Towcio, J. L’artériographie mammaire. 
(Mammary arteriography.) J. de radiol., 
d’électrol. et de méd. nucléaire, June-July, 
1971, 52, 353-356. (From: Service Central de 
Radiologie, C.H.U., 67-Strasbourg, France.) 


The authors’ conclusion, based on 25 cases of 
mammary angiography, is that this investigative 
method is not just supplemental, but is of definite 
value in cases where mammography, thermography, 
echography and needle aspiration cytologic studies 
give doubtful or contradictory diagnostic results. 
'This also would be true for post-therapeutic cases. 

The authors prefer the femoral catheterization 
(Seldinger technique), with injection of the sub- 
clavian arteries, for technical reasons. No incidents 
or accidents are reported. 

The following observations were made regarding 
malignant tumors: increase in the size of the blood 
vessels irrigating the tumor, ż.e., increase in the 
caliber of the external mammary and the perforat- 
ing branch of the internal mammary arteries; 
visualizations of pathologic tumoral vessels with 
stenotic parts resembling a cork-screw; opacification 
of the tumor resulting in dense tumorograms, in 
spite of the presence of arteriovenous shunts within 
the tumor which are the cause of more precocious 
and more evident venous phase as compared to nor- 
mal breast angiography; and, finally, visualization 
of tortuous, irregular pathologic veins. 
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These angiographic findings are disseminated in a 
case of diffuse, edematous, carcinomatous mastitis. 

In noncircumscribed dysplasias of the breast, the 
vascular image is normal, or even diminished. 

In circumscribed dysplasias (cysts or fibro- 
adenomata), the arterioles surround the tumor, 
giving a basket image, as the tumor is not visualized. 

In the abscess, the arterioles and venules are much 
more dense, but not tortuous and irregular. 

After radiotherapy, angiography permitted the 
authors to differentiate a residual tumoral nodule 
from a fibrous nodule devoid of cancer.—irair N. 
Sarian, M.D. 


Epwarps, J. M., Peacuey, R. D. G., and 
KiNMoNTH, J. B. Lymphangiography and 
surgery in lymphangioma of the skin. Brit. ў. 
Surg., Jan., 1972, 59, 36-41. (From: St. 
Thomas's Hospital Medical School, London; 
St. Helier Hospital, Carshalton; and St. 
John's Hospital for Diseases of the Skin, 
London, England.) 


Eight cases of lymphangioma circumscriptum are 
reported: 6 were investigated by lymphangiograph y; 
3 by lymphography. 

Lymphangioma circumscriptum is a variant of 
lymphangioma in which local eruption of persistent 
thin walled translucent vesicles appears in groups of 
patches on the skin. In many cases several patches 
of involvement are present in one area. They may be 
found in any area of the skin, but more commonly 
arise over the proximal parts of the limbs and the 
adjacent limb girdles. Lesions of this type often 
appear at birth or soon after, but may be seen n 
childhood or even in later life. Patients present com- 
plaining of recurrent drainage or infection of the 
areas, as well as for cosmetic reasons. Physical ex- 
amination demonstrates thickening and swelling be- 
neath the skin indicating a subcutaneous component. 

Lymphangiography of the affected limb using the 
standard technique was carried out in 6 patients. In 
all cases the subcutaneous lymphatic vessels and 
regional lymph nodes were normal. No direct com- 
munication between the subcutaneous lymphaties 
or regional lymph nodes to the lymphangioma wes 
demonstrated. Three patients underwent lymphog- 
raphy. Lipiodol was injected directly into the skin 
vesicles. Multiple deep cystic spaces were outlined, 
demonstrating the subcutaneous component. Delayed 
roentgenograms taken up to § days after lymphog- 
raphy showed no movement of the contrast material 
towards the regional lymph nodes. 

Surgery often must be extensive, due to the 
marked subcutaneous involvement. Short term fo - 
low-up has indicated good patient acceptance.— 


Frederick Stitik, M.D. 
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NEvIASER, ROBERT J., BUTTERFIELD, WILLIAM 
C., and WiecHE, Donatp R. The puffy hand 
of drug addiction: a study of the pathogene- 
sis. J. Bone < Joint Surg., Apr., 1972, 54-4, 
629-633. (Address: R. J. Neviaser, M.D., 
Room 932, George Washington University 
Clinic, 2150 Pennsylvania Avenue, N. W., 
Washington, D. C. 20037.) 


The “puffy hand sign of narcotic addiction" is 
described in detail. The swelling characteristically 
extends from the proximal segments of the fingers to 
the wrists, obliterating the usual surface anatomy of 
the dorsum of the hand. This results from long-stand- 
ing use of the dorsal veins of the hands for intraven- 
ous injection and, when all the veins become throm- 
bosed, the needle is inserted into the dorsal aspect of 
the web spaces. 

The puffy hand must be differentiated from the 
palmar fascial space infections with dorsal edema; 
the importance of this bilateral finding as an aid in 
the detection of the drug addict is noted. The clinical 
findings appear to be the end result of lymphatic ob- 
struction. There may be superimposed local scarring 
secondary to inflammatory reactions at the injection 
site. 

Venous obstruction does not appear to be a causa- 
tive factor, but is rather a coexisting lesion. Based on 
biopsies of the skin and subcutaneous tissue, veno- 
grams, and lymphangiograms, the pathogenesis has 
been shown to be destruction of the lymphatics lead- 
ing to fibrotic replacement of the subcutaneous tissue. 

In most patients, lymphangiography is unsuccess- 
ful due to the fact that the lymphatics are obliterated 
and the patent blue dye does not stain the lymph 
vessels, precluding their identification prior to lym- 
phography. In the 1 successful lymphangiogram de- 
scribed, the normal deep lymphatics did not fill; a 
few superficial channels along the radial aspect of the 
forearm and wrist were outlined, and abnormal col- 
lateral vessels were found around the elbow.— 
E. Nicholas Sargent, M.D. 


RADIATION THERAPY 


Hinr, D. R., and Marcouis, L. W. Radiation 
therapy management of retinoblastoma. 
Radiol. clin. et biol., 1972, 47, 139-144. (From: 
Section of Therapeutic Radiology, Depart- 
ment of Radiology, University of California, 
School of Medicine, San Francisco, Calif.) 


Therapy of retinoblastoma has traditionally in- 
volved enucleation of the involved eye. Other modali- 
ties have been used only if there was bilateral dis- 
ease present. 

This series concerned radiotherapeutic manage- 
ment of disease in the second eye of 12 patients with 
bilateral retinoblastoma. Four other patients were 
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Pnew family of CURIX films is manufactured 
under the most exacting conditions. Quality con- 
trol procedures are totally computerized to assure 
zonsistent diagnostic image quality day in and day 
Jut, even under marginal processing conditions. 


in the United Stetes, CURIX films are sold by Low 
CRay Corporation, a nationwide network of local 
'epresentatives — professionals when it comes to 
serving your radiographic needs. Key Distribution 





CURIX RP1L 


An extended latitude film that re- 
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Centers throughout the nation are another assur- 
ance of prompt delivery on any item. 
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A 411 pound 


parallelogram you'll 
really appreciate 


A parallelogram is unique. Especially 
one weighing in at 411 pounds. 


When it becomes part and parcel of a 
Philips Polytome—then you've really 

got something: 3,630 pounds of sophisticate 
precision for the most revealing 
tomographs, ever. 


The parallelogram is so perfect for 
tomography we almost suspect Euclid of 
having worked out the details just for us. 


Our Polytome produces tomographs 
with constant enlargement and uniform 
film blackening. The parallelogram with 
its fixed fulcrum maintains the ideal 
geometric relationship between X-ray 
tube and film plane. This, in accordance 
with the universally accepted 
Grossmann principle. 


Any other approach would be 
a compromise. 


Use the linear, circular, elliptical or 

startling 1 millimeter cuts of the hypocycloic 
motion. All the principles 

engineered into the Polytome assure 

you of outstanding results. 


No matter how you slice it! 


For more information write to: Dept. T/M, 
710 Bridgeport Avenue, | 
Shelton, Conn. 06484 
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Scholz Spot-o-Matic Spot Filmers, 
The Radiologists’ 


First Choice...Second Choice...and Third Choic 





When you can bring your film plate closer to the patient and minimize scatter you know 
why Scholz Spot Filmer is the first choice. 


When you obtain this clarity with either a fully automatic front loading or fully automatic 
top loading spot filmer you know why Scholz is the second choice. 


When you consider that the Scholz Spot Filmer is very light weight, quieter, 
adaptable to all modern tables, dependable because of its pneumatic components, 
easier to service, more versatile, faster, accommodates 917" x 92" metal American 
РР TON standard and wafer cassettes, and accepts 
6" to 9" Image Intensifiers, plus the Spot-o-Matic 
Is equipped to accommodate automatic collima- 
tion, you know why Scholz Spot-o-Matic is the 
third and best choice of the Radiologist. 


Write today for complete information: 


9? Frank Scholz X-Ray Corp. 


464 Hillside Ave., Needham Heights, Mass. 02194 
(617) 444-7900 








Here are four ways to handle your 
in-vitro and in-vivo testing requirements. 


IN-VITRO 


LOGIC™ scintillation 
well counter 

LOGIC™ is a simplified in- 
tegrated spectrometer and 
well counter that’s easy to 
operate. Most important is 
the LOGIC™ unique service 
commitment. When pro- 
blems arise, a unique service 
program goes into action and 
your unit is back in operation 
fast. Every LOGIC is 
built with solid state and in- 
tegrated circuitry to give 
greater reliability and less 
downtime. 


The LOGIC™ symptom de- 
scribing manual allows you to 
pinpoint most service prob- 
lems in minutes. A call to our 
technical representative con- 
firms or corrects your diag- 
nosis immediately. The cor- 


LKB/ Wallac 
automatic gamma 
sample changer 


The LK B- Wallac 80000 auto- 
matic sample changer handles 
a large capacity of samples to 
free your skilled staff for 
other duties. It allows long 
uninterrupted automatic runs 
with either uniform or inter- 
mixed samples. 


The sample conveyer oper- 
ates as an endless belt giving 
you fast, safe and secure 
pneumatic handling of sam- 
ples. There are two methods 
for positive sample identifica- 
tion before measurement, its 
position on the conveyer belt, 
and a binary coded cap. And, 
samples are changed in only 
10 short seconds. Data read- 








rect plug-in circuit board or a 
replacement LOGIC™ is air 
shipped to you the same day. 
You're back in operation 
within 24 hours. In short, if 
you have trouble with à 
LOGIC™, we'll repair or re- 
place it with a service loaner 
in 24 hours or less. 





out is supplied in printed 
form or on punched tape. The 
Wallac automatic sample 
changers simple foolproof 
controls allow you to handle 
your needs efficiently and 
accurately. 


IN-VIVO 


GRAPHIC™ 
Rectilinear scanner 


GRAPHIC™ operation is 
simple. The control panel is 
designed for a logical left to 
right set-up procedure. Start 
at the left with Power On and 
work your way in a logical 
sequence to the right of the 
panel to Scan On. GRAPH- 
IC™ two-position film 
cassette allows you to scan 
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LOGIC™ 
with uptake module 


By simply adding a medical 
stand and probe with colli- 
mator to either of two 
LOGIC™ models, the 111 or 
121, you're ready for thyroid 
uptake studies. The LOG- 
ICTM modular concept pro- 
vides add-on capabilities for 
you. Buy what you need when 
you need it. And, you still get 
the unique service commit- 
ment provided only by LOG- 
ICTM when problems 
arise, we'll repair or replace 
your instrument with a serv- 
ice loaner in 24 hours or less. 


ABBOTT LABORATORIES 
Radio-Pharmaceutical Products Division 
North Chicago, Illinois 60064 

Health Care Worldwide 

World's Leading Supplier 

of Radio-Pharmaceuticals 


Representative for Europe Labor-Service GmbH, Abt 
Radiopharmazeutika, 62 


6 Eschborn/Ts, Germany, Postfach 1245 


14” x 17” in either direction, 
across the chest or lengthwise 
along the body. GRAPH- 
IC™ will accomodate a 
variety of large scan field re- 
quirements with uniform 
ease. And, GRAPHIC™ is 
built to last requiring a mini- 
mum of service attention. It’s 
so rugged that we warranty it 
for mobile operation. You 
have to be tough to work 
under these conditions. 








And, these instruments come 
from a full-line supplier who 
assures you of a continuing 
service commitment to train 
and assist your personnel in 
all their needs. It's our privi- 
lege to keep your Abbott in- 
struments operational. 
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The new KODAK 


Products enable you to 
continue to benefit from auto- 
matic 90-second processing. 


All of which adds up to this: The new 
KODAK X-OMATIC Product line offers im- 
proved image detail, convenience and 
efficiency. 

These products join the current KODAK 
RP X-OMAT Product line to extend your 
choice of quality x-ray products for quality 
diagnostics. 

For further information regarding both 
the new KODAK X-OMATIC Products and 
KODAK RP X-OMAT Products, consult your 
Kodak Technical Sales Representative ог 
your x-ray products dealer. 

EASTMAN KODAK COMPANY 
Radiography Markets 
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ONLY THE TELEDYNE ISOTOPES 
TLD MODEL 7300 READER GIVES YOU: 


DOSIMETER A single control sets up all variables for the most popular dosimeters, in- 

SELECTION cluding heating conditions, sensitivity (mR or R) and background sub- 
traction. 

MANUAL In addition to the present positions, precise manual controls enable the 

CONTROLS instrument to be set for any homogenous solid dosimeter or powder 
| available. 

BUILT-IN After readout an additional heating and controlled cooling cycle enables 

ANNEALING you to re-use dosimeters immediately and eliminates the need for ovens 


and for other equipment. This controlled cycle also maintains the cali- 


bration constant from one use to the next. 


PRE-HEAT Before readout the dosimeter is heated and maintained just below the 
readout temperature to empty any low temperature traps. This greatly 
reduces the fading due to these low temperature traps. 


INFRA-RED A fast response, reliable, non-contact intra-red detector is used in a 

DETECTOR feedback circuit to precisely control temperature. This detector is com- 
pensated against ambient temperature changes and is used to give linear 
heating and controlled hold temperatures. 


AUTOMATIC In calibrate mode a built-in stable light source is continuously integra- 
CALIBRATION ted and displayed every 2 seconds. A fine control is provided for adjust- 
ment. 


REMOVABLE To give the best heating a special element has been designed for each 
HEATING dosimeter shape. These elements are re-usable and interchangeable. 
ELEMENTS Readout of loose powder phosphors is facilitated by the removable 

heating elements which provide for the powder to be spread evenly and 


to be easily removed from the pan. 


EASILY All controls except the start button are under a flip down front panel 
ACCESSIBLE door. Panel display includes status indicators, illuminated nitrogen flow 
CONTROLS meter and 6 digit display with zero blanking. 


FOR MORE INFORMATION PLEASE CONTACT: 


Аи ISOTOPES 


50 VAN BUREN AVE., WESTWOOD, N.J. 07675 
PHONE: 201-664-7070 TELEX: 134-474 


In many cases, where x-ray 
units are operated centrally from a 
console, compromises in the 
positioning of both the console 
and the examination units is 
necessary. 

With the unit consoles of the 
Tridoros Optimatic system, the lay- 
out can be arranged in a more 
flexible manner. 

In the setups shown below, 
technicians can preset pushbuttons 
either before or after positioning the 
patients. The actuated pushbuttons 


At left: Bucky wall stand and Bucky table with 
paired unit consoles. 


Below: Four consoles are set up near the units 
they control. With this kind of arrangement and 
the automated exposure of the Siemens system. 


technicians can concentrate on patient positioning. 
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SIEME! 


do not interfere with operation of 
other units. Only during the brief 
interval when an actual exposure is 
being made at one console Is the 
use of the generator blocked for the 
other consoles. | hese exposure 
intervals are visually displayed by 
means of indicator lights on 

each console. 

The new Siemens system per- 
mits the complete decentralization 
of any or all x-ray equipment. This 
Is a significant advantage when an 
old installation is being modernized. 
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А new, practical way 
to improve the capability of 
your x-ray installation. 


TheSiemens Tridoros Optimatic 
system cuts to a minimum the num- 
ber of decisions and adjustments 
technicians must make to get opti- 
mum results. Data selection and 
timing of all radiographic exposures 
are completely automated. And 
organ-related programs can be set 
simultaneously on several units. 

The preceding pages will give 
youan idea of how this new Siemens 
system can help you make the most 
efficient use of your radiological 
equipment and personnel. If youd 
Ike to know more. please write (2) Programs for mammography and Bucky 
Siemens Corporation, Medical wall unit are selected while planigraphic 
systems Division, 186 Wood exposure is made at unit console 
Avenue South, Iselin, N.J. 08830. 








(1) Exposure is triggered for mammography (3) Third exposure is made at unit console 
while programs are selected at planigraphic table controlling Bucky wall stand as programs are 
and Bucky wall stand selected for the other two radiographic units 
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MOTOR DYSFUNCTION OF THE GASIRO- 
INTESTINAL TRACI* 


HICKEY LECTURE, 1972 


By WILLIAM B. SEAMAN, M.D. 


NEW YORK, NEW YORK 


T IS a signal honor to have been invited to 

give this Lecture in memory of Dr. Preston 
M. Hickey, Founder and First Editor of the 
AMERICAN JOURNAL OF ROENTGENOLOGY, 
Rapium THERAPY & NUCLEAR MEDICINE, 
Professor of Radtology at the University of 
Michigan, and one of the very great figures in 
American Radiology. I feel even more honored 
when I read the list of the distinguished 
Hickey Lecturers who have preceded me. 

Dr. Hickey was also trained in pathology 
and was especially known for his roentgen- 
pathologic correlations. Likewise, he was 1n- 
terested in the physiology of the gastrointes- 
tinal tract and one of his papers was titled, 
" Peristalsis of the Colon." In his Caldwell 
Lecture of 1928 Dr. Hickey commented, “ Be- 
fore I became interested in roentgen studies 
of deglutition my ideas upon the physiology 
of one of the most common phenomena of the 
human body were extremely hazy; since study- 
ing the act of swallowing with the roentgen 
ray, | have found in conversation with many 
physicians that the knowledge of factors 1n the 
swallowing of a morsel of food was very in- 


accurate.’ This statement has some truth 
today. He then went on to point out the ad- 
vantages of studying swallowing by using 
sertal roentgenograms. 

In view of this, the subject I have chosen for 
tonight, Motor. Dysfunction of the Gastro- 
intestinal Tract," seems relevant for a Lecture 
in honor of this great man. 


The foundation of diagnostic radiology 
has been, and still is, the correlation of the 
roentgen image with the underlying gross, 
and to a lesser extent, microscopic pathol- 
ogv. Radiologic attention has been given to 
the motor activitv of the gastrointestinal 
tract for many vears, but roentgen diag- 
noses are still largely based on pathologic 
anatomy rather than abnormal physiology. 
In view of the progress that has been made 
in recent years, in part due to the advent of 
improved manometric techniques and cine- 
roentgenography, a fundamental body of 
knowledge has been acquired that does en- 
able some diagnoses to be made on the basis 
of abnormal motor function. Much remains 


* Thirty-sixth Annual Hickey Memorial Lecture presented at the Joint Meeting of the Wayne County Medical Society, the Wayne 
State University College of Medicine, and the Michigan Radiolcgical Society, Detroit, Michigan, March 2, 1972. 
From the Department of Radiology, The Presbyterian Hospital in the city of New York at Columbia-Presbyterian Medical Center. 
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TABLE I 


ROENTGENOGRAPHIC SIGNS OF MOTOR DYSFUNCTION 
OF THE GASTROINTESTINAL TRACT 








Primary Signs 
Peristalsis 


Increased 
Decreased 
Absent 
Spasm 
Incoordination 
Sphincter dysfunction 


Secondary Signs 


Diverticula 
Zenker's 
Epiphrenic 
Jejunal 
Colonic 
Ileus 
Incomplete emptying 


to be done and more new problems have 
been born than old ones solved. The motor 
phenomena of the gastrointestinal tract are 
observed and recorded every day by thou- 
sands of radiologists who are in a unique 
position to be clinical physiologists. 

It is significant that a physiologist, Wal- 
ter B. Cannon, was the father of gastro- 
intestinal radiology. Only a few months 
after Róntgen announced his great dis- 
covery, Cannon, then a student in Bow- 
ditch's physiology laboratory at Harvard 
University, began investigating the passage 
of bismuth down the esophagus of a goose. 
His first studies were published in 1897 
by Bowditch. The motor physiology of the 
esophagus is still not completely under- 
stood. 

In the gastrointestinal tract, attempts at 
pathologic correlation may fail even in the 
presence of organic disease because some of 
the factors responsible for the abnormal 
roentgen image are dynamic, and fre- 
quentlv not observable in the excised tissue 
or at autopsy. Theros, in his Hickey Lec- 
ture of 1969," stressed the role of the radiol- 
ogist as a gross pathologist. It has been said 
that the radiologist can not rightfully ex- 
pect to do any better in the detection of 
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disease, than the pathologist who can hold 
the organ in his hand. However, the radiol- 
ogist has a great advantage over the 
pathologist: he is able to observe dynamic 
processes and make diagnoses based on ab- 
normal function. 

Motor dysfunction of the gastrointestinal 
tract can be rather simply classified on the 
basis of the dynamic roentgen changes 
that may be observed. Thus, muscular 
contractions may be increased, decreased, 
absent or constant (spasm) or lack the 
necessary coordination or synchronization 
to be functionally effective. Secondary 
effects, resulting from such abnormal func- 
tion, include ileus, diverticula, dysfunction 
of the sphincters and incomplete emptying 
( Table r). 

Spontaneous rhythmic contractility 1s an 
inherent property of the small intestine. It 
has been well established that this is due 
to periodic. depolarization of the muscle 
cell membrane which is accompanied by 
changes in the electrical. potential. This 
rhythmic slow wave electrical potential re- 
ferred to as Basal Electrical Rhythm 
(B E R), originates in the duodenum; thus, 
the duodenum serves as a pacemaker from 
which the BER is conducted down the in- 
testine.” 

Whether muscular activity occurs with 
each change in electrical potential is ap- 
parently determined by the physiologic 
stimulus of localized intraluminal pressure. 
The latter releases serotonin from the 
argentaffine cell which is considered an im- 
portant hormonal activator of the afferent 
neurons of the myenteric plexus. 

That there is another hormone involved 
in the mechanism of myenteric neuronal 
activation and consequent coupling of 
mechanical and electrical activity, has 
been demonstrated by Hiatt et al. They 
have isolated a peptide from the bovine 
posterior pituitary that is distinct from 
oxytocin and vasopressin and have named 
it coherin. They have demonstrated that 
this substance has the capability of con- 
verting the incoherent, variable, rapidly 
changing potential of the B E R in the fast 


Siemens now offers a way to 
expand radiological facilities while 
at the same time optimizing the use 
of equipment and key personnel. 

The Tridoros Optimatic system 


consists of a single centrally located. 


time-shared master generator with 
an analog computer and three or 
more pushbutton operated local 
consoles. 

A new Tridoros Optimatic 
installation with four examination 


At left: Technician starts automatically timed 
exposure at unit using overtable tube. 


Below: Elements of the Tridoros Optimatic system 


including electronics cabinet (left rear). power 
unit (right rear) and left to right. master console 
and three unit consoles 
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units usually costs considerably 
less than a similar setup using indi- 
vidual generators. But the major 
advantage of the new system IS 
in the way it cuts to a minimum the 
number of decisions and adjust- 
ments the operator has to make to 
get optimum results. 

Technicians can now handle 
a much greater patient load while 
producing consistently superior 
radiographs. 





Consoles are“human-engineered” 
to provide organ-related 
pushbutton exposure control. 





Unit console #1. 


X-ray unit #1. 


Unit console #2. 


X-ray unit #2. 





CEE 
Electronics 
cabinet 





in 
and power unit. 





Unit console #3. 





Master console. 


X-ray unit #3. 
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SIEMEI 
A Tridoros Optimatic unit combination and film blackening 
console is set up in the immediate needed for the particular type of 
vicinity of each examination unit exposure to be made. 
so that technicians are close to their These unit console panels 
patients. have a number of important advan- 
To set the exposure at one of tages. They make data selection 
the consoles, the technician simpler than ever before. They greatly 
pushes one of the seven organ- reduce the possibility of errors. 
related buttons. This automatically Апа they assure consistently high 
selects the kV, focal spot, screen quality radiographs. 


At left: A Tridoros Optimatic setup consisting of 
three examination units with their individual 
consoles. Any unit can also be operated from the 
master console at lower right. 


Below: Technician prepares for exposure by 
pushing desired organ-related button. 





Pushbutton “В” sets Pushbutton “Е” sets Pushbutton “О” sets 


typical Bucky table typical Bucky table typical Bucky table 
program for gall bladder, program for ribs 1-7, program for sacrum and 
thin patient: 60kV, high- medium patient: 73kV, coccyx a.p., heavy 

speed screen, small focal detail screen, small focal patient: 73kV, high-speed 
spot, lontomat* center | spot, lontomat* center screen, large focal spot, 
chamber. chamber. lontomat* center 


chamber. 
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Now x-ray department layouts 


can be planned for optimum use of 
available space. 
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ing dog to a highly organized cephalocaudal 
coherent pattern. 

Coherin, in the blood stream of a dog, 
sensitizes the gut to intraluminally instilled 
serotonin (s-hydroxy tryptamine). Hiatt 
et al? postulate that the site of action is the 
mucosal receptor, which is part of the at- 
ferent system of the mventeric plexus; this 
receptor requires the presence of both 
serotonin and coherin to be completelv ac- 
tivated. 

The potential clinical value of the above 
depends on the existence of disease states 
resulting from neuromuscular dysfunction 
of the small intestine. Hiatt eż al" claim 
that there are many such disease states in- 
cluding acute small intestinal obstruction, 
and postgastrectomy problems. 

Following a partial gastrectomy, motor 
dysfunction of the efferent loop may be a 
cause of postoperative vomiting as pointed 
out by Golden.? This syndrome usually be- 
gins after 8 to 12 days of satisfactory con- 
valescence and is characterized by: profuse 
vomiting; a large amount of retained secre- 
tions in the gastric remnant; and passage 
of barium through the stoma and into the 
efferent loop for several centimeters where 
it becomes arrested (Fig. 1). This apparent 
obstruction disappears spontaneously after 
a period of time, thus suggesting that the 
failure of the barium to progress is not due 
to a mechanical obstruction at the stoma 
but to a physiologic disturbance of the 
efferent jejunal loop. Four such patients 
were treated with coherin by Hiatt e al’ 
and within 48 hours after initiation. of 
therapy were able to take fluids by mouth. 

Another example of functional obstruc- 
tion following gastric surgery 1s seen in the 
following patient: 


R.G. Persistent vomiting and weight loss of 
2 months’ duration was the chief complaint of 
this 75 year old man, who had a gastroenteros- 
tomy for duodenal ulcer 20 years earlier. A 
diagnosis of partial intestinal obstruction at the 
region of the stoma was made because of the 
dilated duodenal loop demonstrated roentgeno- 
graphically. No improvement either clinically 
or roentgenologically followed a takedown of 
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Fic. 1. Functional obstruction of the efferent loop 
following a Billroth 11 partial gastrectomy and 
vagectomy. Abdominal distention and vomiting 
began on the seventh day. This barium study done 
on the fifteenth day shows no obstruction at the 
stoma, but the barium fails to progress more than 
a few inches down the efferent loop. The patient 
was given supportive therapy and discharged well 
on the 45th postoperative day. 


his gastroenterostomy. Following 1 week ot 
coherin therapy, marked clinical and roent- 
genologic improvement was noted (Fig. 2, 


A-G): 


Disappearance of the motor activity in 
the small intestine, or ileus is associated 
with a wide variety of conditions and 
classically is associated with ileus of the 
colon. Air-fluid levels limited to the small 
intestine are usually regarded as a sign of 
mechanical obstruction. 

At the Columbia-Presbyterian Medical 
Center, it is the rigid policy that all pa- 
tients diagnosed as having small bowel ob- 
struction are treated by intestinal in- 
tubation. Surgery is carried out only when 
the obstruction is identified, unless signs of 
intestinal ischemia develop. Hiatt eż al.’ 
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FIG. 2. 


(4) Dilatation and incoordinated motor activity 
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was noted in the entire duodenal loop and proximal 
jejunum as far as the gastroenterostomy. This was 
accompanied by persistent vomiting and weight loss. 
(B) No clinical or roentgenographic improvement fol- 
lowed takedown of the gastrojejunostomv. (C) De- 
creased dilatation and improved motor coordination 
followed 1 week of coherin therapy accompanied by 


cessation of vomiting and weight gain. 


analvzed 345 patients admitted with the 
clinical and radiologic diagnosis of mechan- 
ical small bowel obstruction and found that 
in only $$ per cent could mechanical oc- 
culsion of the intestinal lumen be demon. 
strated. [n 38 per cent the intestinal lumen 
was patent as evidenced bv the 
an intestinal tube or barium into the colon, 
r by the spontaneous disappearance of f the 
s uction. This suggests a motor dis- 
ur iei as the underlying etiology (Fig. 
3,24 and JB). 
Pseudo-obstruction of the small bowel is 
a term used to describe a clinical and roent- 


genologic picture simulating mechanical 


e passage of 





obstruction in which no organic occlusion 
of the bowel is present. This mav be as- 
sociated with a wide \ variety of diseases 
(Table 11). There is a small group with no 
underlying cause that was first described 
by Naish eż 2/10 in 1960. This disease which 
usually begins in young adults is charac- 


terized by episodes of obstruction, ab- 
dominal pain and distention, vomiting, 


diarrhea and steatorrhea. 
Roentgenologically there is striking hy- 
pomotility of the entire gastrointestinal 
tract. Despite its similarity to scleroderma, 
the absence of skin ch; anges, other secera 
involvement and the characteristic micro- 


VoL. 116, No. 2 
scopic findings in the bowel wall of sclero- 
derma, all strongly suggest that: this IS à 
separate entity. US 

Dyer eż al found a lesion of die myen- 
teric plexus in a similar patient. The usual 
histologic techniques revealed no signif- 


icant abnormalities. When silver prepara- 





Fic. 3. (4) Striking small bowel dilatation. Note 
absence of colonic gas, thus simulating mechanical 


small bowel obstruction. (В) In 5 days the tube 
had progressed to the terminal ileum and injected 
barium passed rapidly into the colon, indicating 
the absence of mechanical obstruction. 
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TABLE II 


DISEASES ASSOCIATED WITH PSEUDO-OBSTRUCTION 
OF THE SMALL BOWEL 





1. Renal failure 

2. Pneumonia 

3. Pancreatitis 

4. Congestive heart failure 
ç. Myxedema 

6. Scleroderma 

7. Chronic mesenteritis 
8. Trauma 

9. Nontropical sprue 
го. ld opathic 

11. Jejunal diverticulosis 
12. Systemic amyloidosis 


tions were made of sections cut parallel to 
the bowel, the neurones were found to be 
reduced in numbers with thick, irregular 
and clubbed processes. There was an 1n- 
crease in the number of Schwann cells 
the nerve trunks and a reduction in the 
number of axones. 

The following case illustrates this con- 
dition: 

N.N. For over 12 years this 52 year old man 
had had chronic steatorrhea and weight loss 
associated with episodes of intestinal obstruc- 
tion. Roentgenographic studies revealed strik- 
ing dilatation of his duodenum and entire mes- 
enteric small bowel (Fig. 4, Æ-F). A resected 
jejunal segment was found to contain normal 
ganglion cells, very minimal fibrosis of the 
lamina propria but no muscle atrophy or vascu- 
lar changes. Because of the latter a diagnosis 
of scleroderma was felt to be unlikely. His skin 
normal there evidence of 


was and was no 
Raynaud’s disease. 

Diverticula. A certain amount of evi- 
dence has accumulated that suggests that 


some of the diverticula observed in the 
gastrointestinal tract develop because of 
an underlving motor dysfunction. 

The pharyngoesophageal or Zenker's 
diverticulum is probably the result of 
dvsfunction of the cricopharyngeal sphinc- 
ter. Ellis e? al.* found an abnormal tem- 
poral relationship between the perist: E 
wave and the cricopharyngeal sphincter 11 
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Fic. 4. (4) Normal barium enema roentgenogram, except for wide mouth diverticula in the proximal de- 
scending colon in a £2 year old man with steatorrhea and weight loss. Note the distended loops of the small 
bowel. (B) Detail view of the wide mouthed diverticula. 


all of the 11 patients that were studied high intraluminal pressure conceivably 
manometrically; 7.e., part or all of the could force the mucosa to herniate through 
period of pharyngeal contraction occurred the anatomic weak spot of the crico- 
after closure of the sphincter. The resultant pharyngeus, Killian’s triangle, a gap lo- 





SOM x^ 
тс. 4. (C) Roentgenogram 5 years later shows markedly dilated duodenum, jejunum and ileum with normal 


mucosal patterns. (D) Note striking dilatation of the duodenal loop in the roentgenogram taken 7 years 
later. 
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Fic. 4. (E) Eight years later, markedly dilated small intestine. (F) Dilated loop still present 11 years later. 


cated posteriorly between the oblique and 
transverse muscle fibers. If the underlving 
mechanism of a Zenker's diverticulum 1s 
motor dysfunction of the cricopharyngeus, 
this should also be evident postoperatively, 
when the surgical procedure consists of a 
diverticulectomy only. In a small group 


of such patients I did find evidence of 


cricopharyngeal dysfunction (Fig. 5). The 
series is too small to comment on the fre- 
quency of this abnormality. Ellis et al’ 
have reported good results in treating pa- 
tients with pharyngoesophageal diverticula 
by cricopharyngeal myotomy. 

The pathogenesis of the lower esophageal 
or epiphrenic diverticulum is unknown but 
its association with motor dysfunction such 
as achalasia, and lower esophageal spasm 
is well known. A recent review of 80 epi- 
phrenic diverticula by Bruggeman and 
Seaman, revealed that most diverticula 
over 4 cm. were associated with esophageal 
motor dysfunction (Fig. 6, 4 and B). Thus, 
when patients with epiphrenic diverticula 
complain of dysphagia, the latter 1s more 





Fic. 5. Cricopharyngeal achalasia in patient follow- 
ing excision of a Zenker's diverticulum. 
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lic. 7. (4) Lower esophage: | spasm associated with an epiphrenic diverticulum. (B) Dysphagia persisted 
unchanged following excision of the diverticulum 


due to persistence of the diffuse esophageal spasm, 
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likely to be due to the underlying motor 
disorder than to the diverticulum. 
The following case illustrates this point: 


Seven years of constant interscapular pain 
associated with nocturnal regurgitation of food, 
was the chief complaint of this 61 year old man. 
Irregular spastic narrowing of his distal esopha- 
gus and a moderate sized epiphrenic diverticu- 
lum were demonstrated (Fig. 7, Æ and B). Fol- 
lowing surgical excision of the diverticulum his 


y T" 





liG. 8. (4) Multiple dilated loops of the 
smallintestine, (В) with air fluid levels. 
A diagnosis of mechanical small bowel 
obstruction was suggested. This com- 
pletely disappeared following intuba- 
tion. (C) The only abnormality noted 
on a subsequent small bowel study 
was the presence of numerous diver- 
ticula on one segment of jejunum. 
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symptoms continued unabated. Roentgeno- 
grams of his esophagus continued to exhibit the 
typical manifestations of diffuse lower esopha- 
geal spasm. 


Altemeier ef al. in reviewing 62 cases 
of jejunal diverticulosis, found that chronic, 
or recurrent jejunal obstruction was the 
most frequent complication. In the diver- 
ticula-bearing segment, muscular contrac- 
tions were numerous but incoordinated and 
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inefficient causing a functional obstruction. 
This jejunal dyskinesia, as Altemeier e/ al.! 
term it, was also observed at the time of 
surgery. The patients were cured by seg- 
mental resection of the excised segment 
which showed muscular hypertrophy. 
Phillips" reported 3 additional cases, re- 
lieved by resection or intestinal bypass and 
cited others in the literature. We have re- 
cently had a similar case (Fig. 8, 1-С). 


CONCLUSIONS 


A simple classification of motor dvsfunc- 
tion of the gastrointestinal tract from the 
roentgenologic standpoint 1s proposed and 
a few pertinent examples cited. 

Dynamic phenomena may be the major 
cause of the roentgen deformity in some 
types of organic disease. 

Roentgenographic diagnosis of some 
forms of gastrointestinal disease can be 
made on the basis of altered motor func- 
tion. 


Department of Radiology 

The Presbyterian Hospital 
Columbia-Presbyterian Medical Center 
622 West 168th Street 

New York, New York 10032 
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ACCELERATION OF THE BARIUM MEAL THROUGH 
THE SMALL INTESTINE BY THE C-TERMINAL 
OCTAPEPTIDE OF CHOLECYSTOKININ* 


By PAVO HEDNER and GUNNE RORSMAN 


LUND, SWEDEN 


"pe passage of barium meal through 
the small intestine is a time consuming 
examination. It is tiresome to the patient 
and it disturbs the routine in the Depart- 
ment of Roentgenologv. Among several 
methods devised to decrease the time 
needed for the intestinal transit, the admin- 
istration of cholecvstokinin has proved to 
be one of the most effective.?? However, 
the limited supply of extracted cholecvsto- 
kinin has greatly reduced its use in routine 
clinical work. 

In 1968, Mutt and Jorpes'? were able to 
elucidate the structure of porcine chole- 
cystokinin and observed that the C-termi- 
nal octapeptide of the molecule was highly 
active. This C-terminal octapeptide of 
cholecystokinin was synthesized by Ondetti 
et al." and in animal experiments was 
found to possess all the activities of ex- 
tracted cholecystokinin including the stim- 
ulation of the propulsive peristalsis of the 
small intestine.’ [t has been investigated 
in man and found to be effective in evacuat- 
ing the contrast medium filled gallbladder. 

As the svnthetic C-terminal octapeptide 
of cholecystokinin (C8-CCK) is available 
in a pure form and offers the advantage of 
being highlv active, it might be expected to 
be an alternative to extracted cholecysto- 
kinin for routine clinical use. Therefore, we 
have investigated whether C8-CCk, like 
extracted cholecystokinin, could be used for 
accelerating the passage of barium meal 
through the small intestine in man. 


MATERIAL AND METHOD 


Ten healthy subjects, 4 women and 6 
men, aged 20-45 years, were investigated. 
After fasting for at least 6 hours, the 


subjects were given 200 ml. of a barium 
sulphate suspension (Mixobar, Astra A.B., 
Sweden). They were then asked to lie on 
their right side for 20 minutes. An intra- 
venous infusion was then started, contain- 
ing 0.13 ug. of C8-CCK per ml. of Ringer's 
solution. The infusion rate was kept at 3 ml. 
per minute by means of an automated 1n- 
fusion unit (Decca Type 460). Roentgeno- 
grams were made before the infusion and 
then every 5 minutes until the barium meal 
had reached the cecum. 

Seven to 10 days later the investigation 
was repeated in the same manner, but C8- 
CCK was not given. Roentgenograms were 
now made at intervals that in each indi- 
vidual corresponded to the time needed in 
the first investigation (with C8-CCK) to 
recognize contrast medium in the cecum. 
Four roentgenograms were made at this 
time interval, and then, if needed, hourly 
until contrast medium was found in the 
cecum. 

Before, and 7-10 days after the adminis- 
tration of C8-CCK the following laboratory 
tests were performed: Hemoglobin concen- 
tration, RBC, WBC, differential count, 
serum concentrations of Ca++, Nat, К+, 
Cl-, bicarbonate, phosphate, total protein, 
albumin, globulin, BUN, creatinine, bili- 
rubin, and activity of GOT, GPT, LDH 
and alkaline phosphatases in serum. 

C8-CCK (SQ 19 844) was obtained as a 
gift from Dr. M. A. Ondetti, The Squibb 
Institute for Medical Research, New Bruns- 
wick, N. J., U. S. A. The potency of this 
substance regarding the effect on the small 
intestine has been assayed to 36,000 Ivy 
dog units per mg. The substance was dis- 
solved in o.9 per cent NaCl to a stock con- 


* From the Department of Medicine, University Hospital, Lund, Sweden, and Departments of Medicine and Roentgenology, 


Ulfsparre-Hágerflychtska Lünslasarettet, Eksjö, Sweden. 
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liG. т. Roentgenograms (4) то minutes and (B) 20 minutes after the beginning of infusion of C8-CCK. 


centration of 0.33 ug. per ml., and sterile 
filtered. 
RESULTS 

Twenty minutes after the ingestion of 
the barium meal, with the subjects lving 
down and turned to the right, the contrast 
medium had regularly passed into the distal 
part of the duodenum. The infusion of C8- 
CCK was then started. During the infu- 
sion, the contrast medium reached the 
cecum within 20 minutes in all cases, leav- 
Ing a contrast coating on the mucosal sur- 


~ ^ 


face of almost the whole small bowel (Fig. 
1, A and B). 

Two of the subjects experienced a mod- 
erate abdominal discomfort for a few min- 
utes during the infusion of C8-CCk, but 
otherwise no side reactions were observed. 

When the investigation was repeated 
7-10 days later without C8-CCK, the in- 
testinal transit time was significantly 
longer, and the difference was considerable 
in several cases (Fig. 2). 

The laboratory parameters listed above 


showed no significant changes following the 
administration of C8-CCK, 


DISCUSSION 


[n an investigation of intestinal function, 
the unbiased passage time for the barium 
meal through the small intestine mav be an 
important item of information. Therefore, 
an acceleration. of the intestinal transit 
should be restricted to cases where only 
morphologic changes are questioned. 

An acceleration of the intestinal transit 
can be induced by intramuscular neostig- 
mine or by the ingestion of ice water. Both 
methods have been shown to produce a pas- 
sage time for the barium meal of 60 minutes 
or less in about 75 per cent of 240 healthy 
subjects.* Compared to these results, chole- 
cystokinin and related compounds seem to 
be more effective. Thus the intestinal tran- 
sit time was found to be 1¢ minutes or less 
in 8 of 11 normal individuals following the 
administration of extracted  cholecysto- 
kinin,? 20-40 minutes following caerulein? 
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220 


180 
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100 


Cholecystokinin for Small Intestine Study 247 


lic. 2. Intestinal transit times in то healthy subjects with C8-CCK (black columns) and without C8-CCK 
(white columns), respectively. 


and 20 minutes or less following C8-CC K in 
the present investigation. 

The limited supply of extracted chole- 
cystokinin prevents its use in routine clini- 
cal work. Therefore, increasing interest has 
been focused on its svnthetic relatives, 
caerulein and C8-CC K. 

Caerulein is a decapeptide that originally 
was extracted from the skin of the frog 
Hyla caerulea. Its structure is slightly dif- 
ferent from the C-terminal part of porcine 
cholecvstokinin.! C8-CCK is an octapep- 
tide with a structure identical to that of the 
C-terminal part of porcine cholecystoki- 
nın. 

Cholecystokinin and related compounds 
seem to relax the proximal portion of the 
duodenum, but to stimulate its distal por- 
tion.? Thus C8-CCK can be expected to de- 
lay the passage through the proximal duo- 
denum, if the administration is started too 
soon after the ingestion of the contrast 
medium. To obtain the striking decrease in 
the intestinal transit time that is possible 
with the aid of C8-CCK, we believe that it 


is important not to start the infusion until 
the barium meal has passed into the distal 
portion of the duodenum. This was regu- 
larly achieved within 20 minutes when the 
subjects were lying on their right side. 

In vitro experiments have shown that 
cholecystokinin and C8-CCK act on a post- 
synaptic cholinergic neuron of the intestinal 
nerve plexus.’ Thus the effect should be 
independent of the action on the gallblad- 
der. However, some patients have been 
observed who did not decrease their intesti- 
nal transit time after cholecvstokinin.? The 
mechanism for this is not known, but a com- 
mon factor in these patients was found to 
be cholecystopathy.? 

In animal experiments,” as in тап, C8- 
CCK has been found to have a shorter 
duration of action than extracted chole- 
cvstokinin. For visualization. of the bile 
ducts in connection with cholecystography, 
the short duration of action of C8-CCK is 
no drawback, but for acceleration of the 
intestinal transit intravenous infusion seems 
to be necessary. The use of C8-CCK as 
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described in the present investigation per- 
mitted the passage of the barium meal from 
the duodenum to the cecum within 20 min- 
utes in all cases. With respect to the long 
time otherwise needed, * the use of C8- 
CCK indicates obvious advantages both to 
the patient and to the radiologist who can 
make the examination in an uninterrupted 
sequence with spot roentgenography of 
areas of interest, guided by television 
fluoroscopy. 


SUMMARY 


During the intravenous infusion of the 
synthetic C-terminal octapeptide of chole- 
cystokinin (C8-CCK), the barium meal 
passed from the distal portion of the duo- 
denum to the cecum within 20 minutes in 
10 healthy subjects. A contrast medium 
coating was left on the mucosal surface of 
almost the whole small intestine. 

This technique permits the examination 
of the small bowel in an uninterrupted se- 
quence under fluoroscopy with spot roent- 
genography of areas of interest. 

No harmful side effects were encoun- 
tered. 

Without C8-CCK, the corresponding 
transit times in the same subjects were 
30-240 minutes. 


Dr. Pavo Hedner 
Department of Medicine 
University Hospital 
S-220 o5 Lund $ 

Sweden 
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ROENTGENOGRAPHIC ASPECTS OF 
INTESTINAL ISCHEMIA* 


By STOVER L. SMITH, M.D., ROGER H. TUTTON, M.D., and SEYMOUR FISKE OCHSNER, M.D. 


NEW ORLEANS, LOUISIANA 


HE diagnostic roentgenologist has be- 

come increasingly interested in intesti- 
nal ischemia because this disease is now 
recognized as being relatively common and 
because the roentgenologic findings are so 
important in its recognition. 

It seemed worthwhile to present a work- 
able classification of clinical varieties. as 
seen by the roentgenologist, and to illus- 
trate these in this brief review. 


CLASSIFICATION 


In Table 1 we have presented a simple 
working classification which is based on the 
presenting clinical and/or roentgenographic 
ndings. The changes in the mesenteric 
circulation may be either occlusive or non- 
occlusive. The nonocclusive form may pre- 
sent early as an acute illness, or late as a 
stenosis or an incidental roentgenographic 
inding. The occlusive variety may present 
as an acute or chronic illness. These then 
are the 4 major categories. Even though on 
a pathogenetic basis there may be over- 
lapping categories, it is usually possible to 
classifv any patient into one of the above. 
By such classification the appropriate 
therapy can be suggested. 


NONOCCLUSIVE INTESTINAL ISCHEMIA 


Early phase. Nonocclusive lesions ac- 
count for more than zo per cent of the cases 
seen clinically. The most common present- 
ing complaints are abdominal pain and 
bleeding from the gastrointestinal tract 
(Fig. 1, 4 and B). Price and co-workers” 
have emphasized that the pain may 
initialy be colicky and associated with 
spasm of early ischemia; later, it may be- 
come intense and more constant. Occult or 
gross blood per rectum is common, but 


TABLE I 


CLASSIFICATION OF INTESTINAL ISCHEMIA 








[. Nonocclusive Intestinal Ischemia 
A. Early phase 
B. Late phase 
II. Occlusive Intestinal Ischemia 

A. Acute 
a. Arterial embolism or thrombosis 
b. Surgical (ligature) 
c. Trauma to vessel 
d. Dissecting aneurysm 
e. Venous thrombosis 
f. Intestinal obstruction 

B. Chronic 
a. Arteriosclerosis 
b. Celiac axis syndrome 
c. Arteritis (scleroderma, polyarteritis, etc.) 


hematemesis may occur. A decreased car- 
diac output is almost always the underly- 
ing pathophysiologic mechanism in these 
patients. Patients with congenital or ac- 
quired heart disease are therefore prime 
candidates for this type of complicating 
disease. It has been documented that 
arrhythmias such as ventricular tachycar- 
dia have caused transient intestinal isch- 
emia. Even though these patients may 
seem relatively well during an attack, the 
intestinal ischemic episode may become 
irreversible leading to death. Modern sta- 
tistics indicate that these lesions have a 
higher incidence than previously realized, 
and the area of the splenic flexure is the 
commonest site of ischemic change. 

Late phase. 'The acute phase may resolve 
without residual clinical or roentgeno- 
graphic findings. However, frequently there 
is residual stenosis or loss of normal haus- 
tral pattern. The degree of stenosis will 
determine whether or not there is intestinal 
obstruction (Fig. 2, / and В). 


* Presented at the Seventy-second Annual Meeting of the American Roentgen Ray Society, Boston, Massachusetts, September 


28-October 1, 1971. 


From the Department of Radiology, Ochsner Foundation Hospital, New Orleans, Louisiana. 


249 


250 S. L. Smith, R. H. Tutton and S. F. Ochsner 


© 


FIG. 1. 





OCTOBER, 1972 





Case 1. Nonocclusice intestinal ischemia. A 40 year old female presented with acute abdominal pain and 


rectal bleeding. The initial barium enema examination revealed “cobblestone” appearance confined to the 
splenic flexure (7). Within 3 weeks a localized stenosis and ulceration developed (В). There were no vascu- 
lar occlusions and microscopic diagnosis was ischemic colitis. (Courtesy of Dr. Thomas Weatherall.) 


OCCLUSIVE INTESTINAL ISCHEMIA 
Acute. Clinically acute occlusive vascular 
disease is of sudden onset, with abdominal 
pain the dominant symptom. Vomiting, 
diarrhea, or tenesmus are frequently asso- 
ciated. Occasionally there is rectal bleeding. 


Embolism is the most frequent cause of 


acute occlusive disease that results in in- 
testinal ischemia. The usual source is some 
tvpe of cardiac disease, of which arterioscle- 
rosis is by far the most common etiologic 
factor. Arterial thrombosis of mesenteric 
vessels is usually preceded bv atherosclero- 
sis. Recent reports suggest that the “pill” 


used in contraception mav be a cause of 


acute thrombosis of small vessels in young 
women.’ Similar thrombosis may occur in 


association with arteritis. Acute venous 


thrombosis, by contrast, may be an iso” 
lated phenomenon, or mav develop secon- 
dary to such conditions as intestinal obstruc- 
tion, portal hypertension, or 
abdominal tumors as, for example, pan- 
creatic carcinoma. 

Aneurysms of the aorta deserve special 
comment. When an aneurysm is removed 
surgically, the inferior mesenteric artery is 
frequently sacrificed. The surgeon usually 
checks the “back bleeding" from the orifice 
of this artery, to assure himself that there 
Is satisfactory collateral filling of the artery. 
Куеп when this is done, however, ischemia 
of the distal colon may occur due to in- 
adequate collateral circulation after liga- 
tion of the vessel (Fig. 3, 4-C). 

[n dissecting aneurysms abdominal symp- 


cirrhosis, 


VoL. 116, No. 2 


toms may be present, due to intestinal 
ischemia. The svmptoms related to the 
abdomen may even predominate and ob- 
scure the supposedlv classical thoracic 
symptoms. If the aorta is not grossly en- 
larged, or if the dissecting process is not 
suspected, the presence of aneurysm may 
be overlooked at the time of surgical ex- 
ploration. Preoperative arteriography, of 
course, will greatly lessen the possibility of 
this mistake. 

Chronic. In these patients, the clinical 
history usually features abdominal pain 
and loss of weight. Classicallv, the pain is 
postprandial, and has been termed "'intes- 
tinal angina." In some patients a mal- 
absorption pattern is present both roent- 
genographically and on laboratory studies. 
Weight loss is usually from food avoidance 
rather than from failure of absorption. 
Frequently, carcinoma of the pancreas is 
erroneouslv suspected. 


Intestinal Ischemia 2 ¢ i 


the most common 
cause of chronic intestinal ischemia. There 
are several potential collateral arteries in 
the visceral circulation, and therefore ste- 
nosis or occlusion of all 3 of the major 
arteries supplving the gastrointestinal tract 
is usually required before the patient be- 
comes symptomatic. This means that the 
celiac, superior mesenteric and inferior 
mesenteric arteries must be demonstrated 
with angiography before one can determine 
the full extent of the disease process. 

As in other organs, the degree and extent 
of involvement are the determining factors 
in potential success of surgical correction. 
[t the stenosis is localized, the prognosis is 
good. If the arteries are diffusely involved, 
the prognosis for surgical correction is poor 
(Fig. 4, A and В). Background disease pro- 
cesses are sometimes important, such as 
diabetes, which mav be associated with 
early atherosclerosis. In some instances, 


Arteriosclerosis 15 





Fic. 2. Case п. Nonocclusive intestinal ischemia. This 58 year old female with mitral valvular prosthesis de- 
veloped abdominal pain, diarrhea and rectal bleeding following a percutaneous liver biopsy. A colon 
examination 17 days later demonstrated deep ulcerations in the descending colon and gaseous distention 
proximally (4). There was no major vessel occlusion, so a diverting colostomy was done. Six months later 
there was diffuse narrowing of the descending colon ( 5). 





lic. 5. Case ш. Acute occlusive intestinal ischemia. Following aneurysectomy and Y grafting beyond right 
common iliac stenosis (4), this 65 year old female developed abdominal pain and diarrhea. Colon ex- 
amination 12 days later revealed deep ulcerations and proximal dilatation of the normal bowel (B and C). 
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l'1G. 4. Case Iv. Chronic occlusive intestinal ischemia. A 41 year old female presented with abdominal pain for 12 
months and a 40 pound weight loss. Abdominal aortogram demonstrated retrograde filling of the inferior 
mesenteric and marginal arteries via the superior hemorrhoidal artery (4). The lateral aortogram dem- 
onstrated lack of direct filling of celiac, superior mesenteric or inferior mesenteric arteries (B). 


however, vascular occlusion may develop 
as early as the mid forties, without any 
known predisposing disease. 

The celiac compression syndrome? re- 
mains a controversial and poorly under- 
stood form of intestinal ischemia. This form 
is usually seen in females below the meno- 
pausal age. It may be caused by a compres- 
sion of the celiac axis by the median arcuate 
ligament, or reportedly neurofibrosis of the 
celiac ganglion? Relief of symptoms has 
been gained by surgical intervention in the 
great majority of the reported 262 cases.!! 
Rian and Larowe!^ have recently reported 
that 35 per cent of 162 patients, who had 
abdominal angiography for reasons other 
than intestinal angina, had “arcuate liga- 
ment compression." They concluded that 
in their series there was no correlation be- 
tween the clinical symptoms and the 
presence of collaterals or degree of stenosis. 

The type of arteritis that is seen in 
scleroderma, polvarteritis and rheumatoid 


arthritis has been implicated ın some pa- 
tients, but this is a relatively rare cause of 
ischemia. Fibromuscular dysplasia and 
retroperitoneal fibrosis are potential causes 
of intestinal ischemia. 


ROENTGENOGRAPHIC FINDINGS 


Plain roentgenograms. On roentgeno- 
grams made soon after the onset of an at- 
tack, a paucity of gas in the bowel is sup- 
posed to be characteristic. This 
abdomen" is not usually discovered, how- 
ever, perhaps because roentgenographic 
examination 1s not performed early enough 
during the course of events. More often, a 
nonspecific type of paralytic ileus is found. 
The explanation for this development is 
that the ischemic segment of bowel becomes 
nonfunctional, acting in effect as a physio- 
logic obstruction even with an open lumen. 
Rendich and Harrington® were among the 
first to stress this localized ileus, and later 
Frimann-Dahl? called attention to the 
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water density mass that may be present if 
the loop is filled with fluid. 

The air within the lumen of an affected 
segment of intestine may provide informa- 
tion about the inner contour of the intes- 
tine. The most significant change is a nodu- 
lar appearance of the mucosal surface, pro- 
duced by localized areas of edema. When 
this appearance is present, in a patient 
with suggestive historv, intestinal ischemia 
should be suspected. Nelson and Eggleston’ 
pointed out that a narrowed, rigid loop may 
develop, exhibiting little change in position 
despite change in patient’s position, and 
should suggest mesenteric vascular disease. 

Another finding on plain roentgenograms 
15 intramural gas, known also as pneuma- 
tosis intestinalis. This pneumatosis mav be 
a relatively benign and unrelated process 
when saccular in appearance, but a linear 
appearance is usually indicative of severe 
disease and is associated with a poor prog- 
nosis. Occasionally, air has been found also 
in the portal veins indicating severe disease 
and intestinal necrosis. 

Gastrointestinal studies with barium. Ex- 
amination of the colon bv barium enema, 
and of the small bowel by ingested barium, 
is well tolerated bv patients who are not 
critically ill. The findings in the acute 
phases of both nonocclusive and occlusive 
types may be only of irritability of a por- 
tion of the intestine, with difficulty of filling 
and localized spasm. Usually, there are 
more conclusive findings that are related 
especially to the mucosal surface of the 
intestine. 

In some patients, the inflamed mucosa 
may form mounds of edematous tissue that 
produce an irregular mucosal surface (Fig. 
14). When these heaped up mounds of 
edematous mucosa and submucosa are seen 
in profile, either by contrasting air or more 
commonly barium, the descriptive term of 
"thumbprinting" has been used. It is not 
specifically diagnostic of ischemic disease, 
but should raise consideration of the possi- 
bility of this disease. If the "thumbprint- 
ing" is numerous and small, the surface 
may present a "cobblestone appearance." 
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Ulcer craters may be seen when they extend 
into the mucosa, or more deeply into the 
submucosa of the intestine (Fig. 24). Wang 
and Reeves" were among the earliest to 
illustrate these ulcerations and to point out 
that regional ileitis and ulcerative colitis 
were among the differential diagnoses to 
consider. 

If the patient survives the acute ischemic 
episode without surgery, the roentgeno- 
graphic findings may: (1) return to normal: 
(2) return to normal lumen but with loss of 
normal haustra, or formation of saccula- 
tions; or (3) form varying degrees of stric- 
ture. Strictures may develop in 3-4 weeks 
(Fig. 1B), or it may be longer if the active 
process 1s longer. Strictures have been “dis- 
covered” on routine examinations which 
have resulted from previous ischemic epi- 
sodes which did not cause the patient to 
seek medical attention. The narrowing is 
usually relatively smooth in contour, has 
tapering margins where it joins the normal 
intestine proximally and distally, and is not 
associated with tenderness or spasm. 

Angiography. The use of angiography 
should be considered whenever the diagno- 
sis of intestinal ischemia is suspected, and 
when the facilities and personnel for an 
adequate examination are available. Vis- 
ualization of the visceral arteries, especially 
the celiac axis, superior mesenteric and in- 
ferior mesenteric arteries, is necessary to 
differentiate occlusive from nonocclusive 
ischemic disease. This also provides the 
pathologic and anatomic details necessary 
for more definite diagnosis and the most 
appropriate medical or surgical treatment. 
It is almost always necessary to supplement 
the frontal roentgenograms with lateral 
and, at times, oblique projections. Lateral 
projections are especially important so that 
the proximal portion of the celiac and 
mesenteric arteries are well visualized, and 
because many of the lesions involve the 
orifices and proximal few centimeters of 
these arteries. 


SUMMARY 


Until recent years, the general concept 
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of vascular disease involving the intestine 
was of overwhelming infarction leading to 
rapid death unless corrected surgically. 
While this type of involvement may occur, 
there has been increasing recognition of a 
whole spectrum of intestinal ischemic 
states. Some are mild and chronic. Long- 
standing symptoms such as abdominal 
pain, weight loss, disturbed intestinal peri- 
stalsis, malabsorption, or fattv diarrhea 
may be the result of ischemic intestinal 
abnormality. 

The possibility of a vascular abnormality 
as a cause for such complaints should be 
more promptly recognized by clinicians 
and by radiologists. Plain roentgenograms 
and contrast studies of the bowel may be 
interpreted with greater understanding and 
discrimination if the patterns produced by 
ischemia are more widely recognized. 

Arteriography then gives the diagnostic 
roentgenologist a very accurate method of 
identifying the presence of vascular disease, 
of localizing with precision, and studying 
the pattern of abnormal vascular flow. The 
ability to obtain this information about 
visceral vessels is of much more than aca- 
demic interest. It permits prompt decision 
as to whether medical or surgical manage- 
ment is required and provides the vascular 
surgeon with the anatomic detail he needs 
ahead of time. 


Roger H. Tutton, M.D. 
Department of Radiology 
Ochsner Foundation Hospital 
New Orleans, Louisiana 70121 
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HEREDITARY ANGIONEUROTIC EDEMA OF THE 
GASTROINTESTINAL TRACT* 
By KENT D. PEARSON, M.D., JOHN S. BUCHIGNANI, M.D., PETER M. SHIMKIN, M.D., 
and MICHAEL M. FRANK, M.D. 


BETHESDA, MARYLAND 


NGIONEUROTIC edema is a disease 
characterized by edematous, frequently 
localized, swellings of the skin, mucous 
membranes, or viscera. Hereditary angio- 
neurotic edema is bv no means rare, but the 
radiologic literature contains very little 
information about the entity. Symptoms 
may start at any age. Visceral manifesta- 
tions may be the first or theonly presenting 
symptom.” Clinically, the patient may be 
thought to have an acute surgical abdomen. 
It is, therefore, essential for the radiologist 
to be aware of the condition and to include 
it in the differential diagnosis. 

We have recently seen 4 patients with 
hereditary angioneurotic edema at the 
National Institutes of Health who pre- 
sented with abdominal symptoms and were 
examined. roentgenographically. 

It is the purpose of this communication 
to present the roentgenographic features of 
this entitv and differentiate it from other 
conditions involving the gastrointestinal 
tract. 


REPORT OF CASES 


Case т. The patient is a 45 year old female 
who developed episodic swelling of the hands 
and feet as a teenager. At age 28, for the first 
time, she experienced severe crampy abdominal 
pain and underwent an exploratory laparotomy 
for what was thought to be appendicitis. The 
appendix was normal, but intraperitoneal fluid 
containing eosinophils was present. Similar 
attacks of abdominal pain became more fre- 
quent, with episodes occurring at approximately 
monthly intervals. She was asymptomatic be- 
tween attacks. At age 43, she had a severe at- 
tack and developed acute cardiovascular col- 
lapse. When seen at the NIH she was found to 
have deficiency of the serum inhibitor of С 
esterase. On June 16, 1969, during an acute 


abdominal attack, abdominal roentgenograms 
demonstrated an abnormal small bowel pattern 
with apparent thickening of the bowel wall. On 
June 18, 1969, as the attack was subsiding, an 
upper gastrointestinal series demonstrated 
thickening of the jejunal valvulae conniventes 
and some separation of adjacent loops con- 
sistent with submucosal edema (Fig. т, 4 and 
B). Her symptoms subsequently resolved. 


Case 11. The patient is a 24 year old male who 
has had recurrent attacks of abdominal pain, 
often accompanied by nausea, vomiting and 
malaise, lasting 2 to 5 days and occurring ap- 
proximately 4 to 6 times yearly since infancy. 
He also has a history of recurrent swellings, 
primarily of the hands and feet. These episodes 
occur about 12 times a year and consist of 
tingling followed by cool nonerythematous 
swelling of the affected part with poor demarca- 
tion between the atfected area and normal skin. 
There is little or no pain associated and the 
attacks last 24 to 36 hours. During one episode 
he developed swelling of the jaw followed by 
difficult breathing which progressed to complete 
respiratory obstruction. requiring emergency 
tracheotomy. Upon admission to the NIH, the 
patient was found to have a marked C'l es- 
terase inhibitor deficiency consistent with the 
diagnosis of hereditary angioneurotic edema. 
On August 13, 1969, during one of his ab- 
dominal attacks, an upper gastrointestinal 
series demonstrated a segment of thickened, 
edematous duodenum and upper jejunum (Fig. 
2, 4-С). The involved loops were relatively 
fixed and separated by the edematous sub- 
mucosa. Spiculation and  "thumbprinting" 
were prominent. The roentgenographic find- 
ings were indistinguishable from submucosal 
hemorrhage or ischemia. However, a repeat 
examination 36 hours later, at which time the 
abdominal pain had subsided, demonstrated 
that the small bowel had returned to normal 
except for minimal dilatation (Fig. 3). Another 
attack of severe abdominal pain occurred on 


* From the Department of Diagnostic Radiolozy and the Laboratory of Clinical Investization, NIAID, National Institutes of Health, 
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l'1G. т. Case 1. (4) Supine abdominal roentgenogram demonstrates localized areas of abnormal small bowel, 
with segmental dilatation and thickening of the mucosal folds (large arrow) and "thumbprinting" (curved 
arrows). (B) Subsequent small bowel barium examination within 48 hours confirms segmental areas of 
abnormality (curved arrows). 


October 28, 1970. An upper gastrointestinal 
series at that time demonstrated involvement 
of the distal jejunum and proximal ileum as 
well as proximal jejunal involvement similar 
to the previous episode (Fig. 4, Æ and B). 


Case и. This 33 year old female has a long 
family history of hereditary angioneurotic 
edema extending through at least 4 generations. 
The dominant inheritance of this entity is well 
demonstrated in her family pedigree. The pa- 
tient’s symptoms began at age 7 and included 
episodes of vomiting and abdominal pain sev- 
eral times a year. The attacks increased signif- 
icantly after marriage and consisted of severe 
crampy abdominal pain associated with pro- 
tracted vomiting, lasting 12 to 24 hours. The 
episodes are frequently associated with whitish 
elevations of the skin surrounded by a red ring. 
She had attacks of laryngeal edema in 1968 
and 1969. Hereditary angioneurotic edema 
has been documented by demonstration of a 
deficiency in the inhibitor of C’l esterase. 

A barium examination of the patient’s small 
bowel in May 1971 demonstrated a localized 
area of abnormal jejunum, demonstrating a 


"stacked coin" appearance secondary to sub- 
mucosal edema (Fig. 5). Marked spiculation of 
the barium column and separation of adjacent 
loops were present. The remainder of the vis- 
ualized small bowel appeared normal. A barium 
enema examination 2 days previously had 
shown several areas of persistent "thumbprint- 
ing" (Fig. 6, Æ and B). Subsequent repeat 
barium examinations 1n approximately 10 days 
were normal. 


CASE IV. First seen at the NIH at age 46, this 
male has had a history of periodic attacks of 
edema first occurring at age 12, involving the 
hand and scrotum. These episodes progres- 
sively became more severe and frequent. The 
symptoms most commonly involved the skin, 
although he has had respiratory distress and 
moderately severe abdominal complaints on oc- 
casion. He was found to be deficient in С” 
esterase inhibitor. During an episode of mild 
abdominal discomfort, a barium enema ex- 
amination demonstrated local submucosal 
swelling in the ileocecal region. Persistent 
scalloped defects were present along the medial 
aspect of the cecum. He underwent 2 upper 
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gastrointestinal barium examinations during 
his hospitalization. The first was normal, but 
there was slight thickening of the mucosal 
folds with edema in the second portion of the 
duodenum on the second examination. 


DISCUSSION 

Hereditary angioneurotic edema is in- 
herited as a mendelian dominant trait 
with irregular penetrance. Initial onset may 
appear at any age. The clinical attacks are 
periodic and occur at irregular intervals. 
Swelling appears spontaneously and may 
involve any area of the body. Visceral man- 
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l'1G. 2. Case п. (4-С) A markedly edema- 
tous segment of proximal jejunum is 
demonstrated. “Thumbprinting” is 
prominent. The involved loop is 
widened and fixed. Segmentally dilated 
loops of jejunum are seen more distally. 


ifestations are common and present as ab- 
dominal pain which may be severe and may 
be accompanied by nausea or vomiting. 
The most serious complication is that of 
laryngeal edema, which carries with it a 
very significant mortality rate. Crises may 
be precipitated by emotional stress or 
physical trauma.*^* 

Patients with hereditary angioneurotic 
edema are now known to have deficiency of 
the serum inhibitor of C’l esterase. How- 
ever, individuals with the biochemical de- 
fect may not exhibit the trait clinically. 
Recently a number of assay procedures 


Vor, 116, No. 2 


have been described which should facilitate 
diagnosis.'?^:!5 

The illustrations included are the most 
representative examples of the roentgeno- 
graphic pathology exhibited by 4 patients 
examined during abdominal attacks. The 
findings consist of thickened mucosal folds 
in the small bowel with a "stacked coin" 
appearance, spiculation, *"thumbprinting" 
of involved areas, and separation of adja- 
cent loops of bowel as a result of mural and 
mesenteric thickening.’ Involvement is seg- 
mental and mav be in the stomach, small 
bowel or colon. These findings are present 
only when the patient is in visceral crisis 
and rapidly revert to normal as the attack 
subsides. This characteristic feature 1s 1m- 
portant in differentiating hereditary angio- 
neurotic edema from the numerous other 
causes of thickened bowel wall and promi- 
nent mucosal folds. 

The most difficult differential diagnosis 
from a purely roentgenographic standpoint 
is that of vascular disease, especially seg- 
mental ischemic involvement or incomplete 
infarction. However, intramural intestinal 
bleeding from other causes such as excessive 
anticoagulant therapy, Henoch-Schoenlein 
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iG. 3. Case п. Repeat small bowel barium exami- 
nation 36 hours later demonstrates a dramatic 
return to a normal bowel pattern. 


purpura, a bleeding diathesis, or trauma 
can be equally difficult to distinguish." Un- 
like hereditary angioneurotic edema, these 
patients frequently exhibit associated gas- 
trointestinal bleeding. Thev do not have 





Fic. 4. Case п. (4) Thickened valvulae conniventes developed in a portion of distal jejunum during a sub- 
sequent attack. Areas of “thumbprinting” are present in this area. (B) Several isolated segments of distal 
ileum show fixation and significant “thumbprinting” from the edema. 





l'1G. 5. Case тп. Thickened valvulae conniventes and 
intramural edema are present in a localized seg- 
ment of distal Jejunum. The patient exhibited 
tenderness to palpation localized in this area. The 
remainder of the small bowel is normal. 


the characteristic family history or a his- 
tory of previous angioneurotic reactions. 
Of most importance is the rapid and com- 
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plete reversibilitv of the gastrointestinal 
roentgenographic findings in angioneurotic 
edema. 

Generalized. small bowel edema from 
hypoproteinemia, intestinal lvmphangi- 
ectasia and the protein losing enteropathies 
tends to be more diffuse and does not exhibit 
the localized, segmental nature of heredi- 
tary angioneurotic edema. ""Thumbprint- 
ing" 1s not usually associated with these 
entities. Other diseases that must be con- 
sidered in the thickened fold gamut include 
regional enteritis, Whipple's disease, gas- 
trointestinal amyloidosis, radiation en- 
teritis, lymphoma, macroglobulinemia and 
mastocy tosis. 

Severe pain in the absence of a rigid 
abdomen, a history of recurring attacks, a 
family history of similar episodes and lab- 
oratory data should help the radiologist 
with the diagnosis. 


SUMMARY 


Four patients with hereditary angio- 
neurotic edema who presented with ab- 





16. 6. Case т. (4 and B) Persistent, localized ““thumbprinting” is demonstrated in the descending colon. 
The remainder of the colon appears within normal limits. 
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dominal symptoms and were examined 
roentgenographically, at the National In- 
stitutes of Health, are reported. 

The roentgenographic features of this 
entity are described and differentiation 
from other conditions involving the gastro- 
intestinal tract is discussed. 


kent D. Pearson, M.D. 

Department of Diagnostic Radiology 
The Clinical Center 

National Institutes of Health 
Bethesda, Maryland 20014 
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FUNCTIONAL EVALUATION OF SMALL BOWEL 
OBSTRUCTION BY SUCCESSIVE ABDOMINAL 
ROENTGENOGRAMS 


By DAVID BRYK, M.D.* 


BROOKLYN, NEW YORK 


MALL bowel obstruction classically 

produces distention of the intestine 
proximal to the site of obstruction. The 
distended bowel usually contains both fluid 
and gas, but at times may be predomi- 
nantly gas-filled or fluid-filled. 

The appearance of this distended bowel 
on the recumbent and erect abdominal 
roentgenograms has been used to evaluate 
the presence of a simple obstruction or one 
complicated by volvulus, strangulation, 
perforation, or peritoneal inflammation. 
According to Frimann-Dahl,® U-shaped 
loops in the erect roentgenogram with short 
fluid levels of diferent heights in the same 
loop are an indication of a simple dynamic 
obstruction with increased muscular ac- 
tivity proximal to a mechanical block, 
while long fluid levels and straight flaccid 
loops are a manifestation of decreased 
bowel activity which occurs with strangu- 
lating obstructions, mesenteric vascular 
thrombosis and peritonitis. In long-stand- 
ing simple mechanical bowel obstruction, 
however, long fluid levels may be seen and 
probably denote exhaustion of bowel mus- 
cle. Mellins and Rigler? in their study of 
strangulating obstruction include long fluid 
levels in their group of signs which are less 
frequent in occurrence and less specific in 
character. They state that these signs may 
suggest the possibility of strangulation and 
should initiate a search for the more spe- 
cific signs that they describe, such as the 
"coffee-bean sign" or the “‘pseudotumor 
sign." Lasser’ states that in his experience 
he has been unable to utilize effectively the 
length of the air fluid levels or the presence 
of levels at the same heights or different 
heights within the same loop in difteren- 


tiating mechanical obstruction from para- 
lytic ileus. 

It is generally accepted that in associa- 
tion with bowel vascular compromise, 
either due to strangulation or vascular 
occlusion, there is considerable inhibition of 
bowel activity. This has been demon- 
strated experimentally in rabbits by Fri- 
mann-Dahl^ and in dogs by Dixon eż a7? 
This inhibition of bowel activity has been 
evaluated in patients by various tech- 
niques. Frimann-Dahl* advocates fluoros- 
copy of the abdomen in the erect position 
to evaluate the changes in the air fluid 
levels as a result of bowel activity. Nelson 
and Christoforidis!? recommend the admin- 
istration of oral barium sulfate suspensions 
to demonstrate the small bowel abnormal- 
itv. Thev state that the presence of peri- 
staltic activity in or proximal to dilated 
loops of small intestine is important be- 
cause 1t almost certainly means that the 
dilated loops are due to a mechanical ob- 
struction. They contend that peristaltic 
activity can be recognized with ease in the 
dilated barium-filled loops in contrast to 
the invisibility of peristalsis in air contain- 
ing loops of small intestine. They further 
state that although clearly recognizable 
peristaltic activity in dilated loops of small 
intestine indicates some mechanical ob- 
struction, 1t is usually not possible to deter- 
mine if hypotonic or hypomotile small in- 
testine is due to adynamic ileus or whether 
it Is due to the fatigued adynamic state 
which often occurs proximal to a simple 
nonstrangulating mechanical obstruction, 
which has been present for several days. In 
strangulating obstruction, both Nelson and 
Christoforidis!® and Dixon e£ a/?:* advocate 
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administration of oral barium sulfate sus- 
pensions, since there is atonicity of the 
stomach and small intestine with retention 
of barium, while in simple mechanical ob- 
struction the barium passes to the ob- 
structed segment. A similar conclusion was 
reached by Vest" using water soluble con- 
trast material. He noted prolonged reten- 
tion of the contrast substance in the stom- 
ach with failure or marked delay of opacifi- 
cation of the small bowel in cases with 
strangulating closed loopobstruction. Dixon 
et al? have suggested that this inhibition of 
activity is probably the result of sympatho- 
adrenal discharge resulting in activation of 
inhibitory alpha and beta adrenergic re- 
ceptors in the intestine. 

Recently, Bryk and Rosenkranz! re- 
ported another method of evaluating intes- 
tinal motility in a patient with an acute 
abdomen, the technique of successive ab- 
dominal roentgenograms. In this method, 
2 supine abdominal roentgenograms are 
made at 4 minute intervals with no change 
in patient position and in the same phase 
of respiration. Intestinal activity 1s evalu- 
ated by visual comparison of the size, 
shape, orientation and distribution of the 
gas and fluid in the intestinal loops. This 1s 
best accomplished by dividing the abdo- 
men into multiple quadrants and compar- 
ing these one at a time. 

The 5 minute interval used in this study 
was chosen somewhat arbitrarily. In aus- 
cultation of the abdomen, it is generally 
agreed that a prolonged evaluation 1s neces- 
sary to gain an impression of the intestinal 
sounds. Usuallv, a period of from 2-5 min- 
utes is adequate. Five minutes, therefore, 
appeared to be a reasonable interval which 
did not excessively prolong the examina- 
поп for the patient. It was extremely 1m- 
portant that the patient remain in the same 
position throughout the 5 minute period, 
since patient movement can alter the posi- 
rion of the small bowel loops, thus causing 
changes not due to peristaltic activity. 

One hundred patients with small bowel 
obstruction were studied with this tech- 
nique. Ра 
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The purpose of this report is to evaluate 
its utilitv in providing functional informa- 
tion on the state of the small bowel, espe- 
cially from the standpoint of differentiating 
cases of simple obstruction from those with 
complicated obstruction. The results of 
this technique are also compared to the 
functional information provided by the 
other signs seen on the plain roentgeno- 
gram, previouslv mentioned as being useful. 


METHOD 


All the cases of small bowel obstruction 
included in this study were examined bv 2 
supine successive abdominal roentgeno- 
grams exposed at 5 minute intervals and 
one erect or decubitus study. The diagnosis 
of small bowel obstruction was either 
proven at laparotomy or was the final 
clinical diagnosis in those who were treated 
conservativelv with improvement. 

The cases were divided into 4 groups 
based on the degree of activitv on the suc- 
cessive roentgenograms and on the appear- 
ance of the fluid levels and the dilated loops 
in the erect roentgenograms. 

The following changes in the small bowel 
loops were noted as indications of activity 
on the successive roentgenograms: (1) fluid 
gas shifts with opacification of the gas-filled 
lumen bv replacement with fluid or replace- 
ment of the fluid-filled lumen by gas; (2) 
fluid gas shifts with changes in the distribu- 
tion and configuration of the floating bub- 
bles in the fluid-filled loops; (3) constric- 
tions in the contours of the gas-filled loops; 
and (4) changes in the arrangement and 
position of the loops. 

Small bowel activity was graded as 1+ 
to 44- using the following criteria for grad- 
ing the degree of activity: 
1+ Activity. 

(a) Minimal fluid gas shifts within loops 
with minimal changes in the config- 
uration or arrangement of the float- 
ing gas bubbles in the fluid-filled 
loops or minimal shifts of gas and 


fluid at the periphery of the gas-filled 
loops (Fig. 1, 7 and В). 





116. 1. (4 and B) Small bowel obstruction due to an 
incarcerated inguinal hernia with a congested 
hemorrhagic loop. Supine successive roentgeno- 
grams: I+ activity. The dilated fluid and gas- 
hlled loops show no significant change except for 
minimal alterations in the configuration and ar- 
rangement of the gas bubbles in the fluid-filled 
loops (arrows). 


(b) No constrictions in the contours of 

the gas-filled loops. 

(c) No change in the arrangement or 

position of the loops. 
2+ Activity. 

(a) Moderate fluid gas shifts within 
loops with considerable change in 
distribution or configuration of the 
Hoating bubbles in the fluid-filled 
loops (Fig. 2, Æ and В) and moderate 
shifts of gas and fluid at the periph- 
ery of the gas-filled loops (Fig. 3, 4 
and 5). 

No constrictions in the contours of 
the gas-filled loops. 

(c) No change in the arrangement or 

position of the loops. 
34+ Activity. 

(a) Constrictions in the contours of the 
gas-filled loops (Fig. 4, 7 and B), or 
Marked gas fluid shifts within loops 
with complete or almost complete 
opacification of the major portion of 
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the gas-filled lumen bv replacement 
with fluid (Fig. 5, 7 and В). 

(c) No change in the arrangement or 
position of the loops. 


4+ Activity. 
Changes in loop arrangement and posi- 
tion (Fig. 6, .7 and В). 


Cases were also classified by the roentgen 
appearance of the dilated loops and the 
fluid levels in the erect or decubitus roent- 
genograms. The cases were thus divided 
into 4 groups: 


Group 1. 


(a) Short fluid levels (7.e., the maximum 
length of the levels is no more than 
1.5 cm. longer than the maximum 
diameter of the loops). 

(b) U-shaped loops. 

(c) Activity 2+ to 4+ (Fig. y? 


Group 2. 


2-С), 


(a) Long fluid levels (7.e., the maximum 
length of the levels is 2 cm. or more 





(4 and B) Small bowel obstruction due to 
adhesions. Supine successive roentgenograms: 
2+ activity. The dilated loops are predominantly 
fluid-filled and contain multiple floating gas bub- 
bles. Note the considerable changes in the dis- 
tribution and configuration of these floating 
bubbles (arrows). 


FIG. 2. 
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longer than the maximum diameter 
of the loops). 
(b) Flaccid loops. 
(c) Activity 2+ to 4+ (Fig. 8, 4-С). 
Group 3. 
Same as Group т, except activity 1+ 
(Fig. 9, 4-C). 
Group 4. 
Same as Group 2, except activity 1+ 
(Fig. то, 4-С). 


The criterion of differential heights of the 
fluid levels was not used, because it ap- 
peared difficult to evaluate in cases with 





рь. 
lac. 3. (4 апа В) Small bowel obstruction due to 
adhesions. Supine successive roentgenograms: 


2+ activity. Note the change at the periphery of 
the gas-filled loop due to a shift of gas into the 
fluid-filled portion of the loop in B (arrows). 
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Fic. 4. (A and B) Small bowel obstruction due to an 
incarcerated inguinal hernia. Supine successive 
roentgenograms: 3+ activity. Note the marked 
constriction in the lower portion of the gas-filled 
loop (arrow). 


multiple dilated and overlapping loops 
whether the 2 fluid levels of different 
heights or of the same heights were in the 
same or different loops. 

These 4 groups were then compared from 
the standpoint of the findings at laparot- 
omy and the incidence of improvement on 
nonsurgical therapy. 

Comparisons were also made of the 
distribution of the degrees of activity in 
Group 1 versus Group 2. In addition, in an 
attempt to evaluate whether the size of the 
dilated loops was a factor in activity, the 
degree of activitv was compared with the 
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l'1G. 5. (4 and B) Small bowel obstruction due to 
adhesions. Supine successive roentgenograms: 3+ 
activity. Note the opacification in B of the pre- 
viously gas-filled loops in the right side of the 
pelvic cavity by a marked gas-fluid shift (arrows). 
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maximum size of the bowel loops as mea- 
sured in the supine roentgenogram, and 
similarly. the maximum size of the bowel 
loops was compared with the degree of 
activity. [n those cases with multiple suc- 
cessive roentgenographic studies, the con- 
sistency or variation in activitv between 
studies was also determined. Since the level 
of serum potassium has been reported to be 
a factor in intestinal activitv,? this value 
was correlated with the intestinal activity, 
the fluid levels and the type of obstruction. 

It must be noted that on the surgical 
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service at the Jewish Hospital and Medical 
Center of Brooklyn, the policy is to explore 
patients with small bowel obstruction. The 
cases that improved on medical manage- 
ment were generally those who showed 
rapid improvement on upper gastrointesti- 
nal drainage, while the patient was being 
medically prepared for surgery, or where 
there were other medical indications that 
caused the surgeon to attempt nonopera- 
tive decompression. 


RESULTS 


Table 1 tabulates the causes of obstruc- 
tion and associated complications in the 4 


Fic. 6. (4 and B) Small bowel obstruction due to 


carcinomatosis. Supine successive roentgeno- 
grams: 4+ activity. There is free air in the peri- 
toneal cavity, introduced during abdominal 


paracentesis, outlining the outer wall of anumber 
of the loops. Note the marked changes in loop ar- 
rangement and position. 
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тс. 7. Small bowel obstruction of the proxi- 
mal ileum due to an adhesive band. Group 
1. (4) Erect roentgenogram. Note the 
short fluid levels and the U-shaped loops. 
(B and C) Successive supine roentgeno- 
grams. One loop shows an area of constric- 
tion due to peristalsis (large arrow). Other 
loops show moderate fluid-gas shifts (small 
arrows). Activity 15 thus 3+. 
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Fic. 8. Small bowel obstruction of the 


distal jejunum due to a simple adhesion. 
Group 2. (4) Erect roentgenogram. 
Note the flaccid loops and long fluid 
levels, especially in. the loop near the 
pelvis (arrow). (B and C) Successive 
supine roentgenograms. The loop in the 
left upper quadrant shows a change in 
configuration (large arrows). The loop 
in the left abdomen shows a marked 
fluid-gas shift (small arrows). The ac- 
tivity is thus 4+. 
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eroups. There were 5o cases in Group 1, 24 
cases In Group 2, 16 cases in Group 3, and 
ç cases in Group 4. Table 11 compares 
Groups 1 and 3 combined, with Groups 2 
end 4 combined; that is, cases showing 


U-shaped loops and short fluid levels with 
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l'1G. 9. Small bowel obstruction of the proxi- 
mal ileum due to intussusception with in- 
farction of the intussuscepting loop. Group 
3. (4) Erect roentgenogram. Note the 
short fluid levels and the U-shaped loops. 
(B and C) Successive supine roentgeno- 
grams. There is almost no activity, with no 
significant change in the configuration of 
the gas in the dilated loops. Activity is thus 
I+. 


cases showing flaccid loops and long levels. 
The figures indicate no significant differ- 
ence in the incidence of simple versus com- 
plicated obstruction or in the incidence of 


improvement on medical management. 
Table 111 compares Groups 1 and 2 com- 


















bined, with Groups 3 
Is, cases with normal or increased activity 
versus those with reduced activity. It shows 
that, whereas the incidence of complicated 
obstruction (7.e., strangulated bowel, vol- 
vulus, and/or congested hemorrhagic loop 
and intraperitoneal abscess) was 72 per cent 


and 4 combined; that 


in Groups 3 and 4, it was only 8 per cent in 
Groups 1 and 2. Using the chi square test, 
these data are statistically significant at the 
0.010 level. Similarly, it shows that while 
22 per cent of the cases in Groups 1 and 2 
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Fic. то. Small bowel obstruction of the ileum 
due to an internal hernia with strangula- 
tion of an ileal loop. Group 4. (4) Erect 
roentgenogram. The loops are flaccid with 
multiple long fluid levels. (B and C) Suc- 
cessive supine roentgenograms. There is 
only minimal activity with a minimal 
change in configuration of the flcating gas 
bubbles in the fluid-filled loops. The ac- 
tivity is thus 1+. 


improved on medical management, none of 
those in Groups 3 and 4 showed such im- 
provement. Using the chi square test, these 
data are statistically significant at the 0.025 
level. 

Table ту summarizes the degree of ac- 
tivity noted in those that improved on 
medical management. It shows that except 
for 1+ activity, there was no significant 
difference in the incidence of improvement 
in the other activity categories. 

similarly, a comparison of the degrees of 
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TABLE I 


CAUSES OF OBSTRUCTION AND ASSOCIATED COMPLICATIONS 
GROUPS I, 2, 3, AND 4 


EOR 




























































































Cause of Obstruction and nme Complications | Group! | Group2 | Group; | Group 4 
Strangulated bowel | | O Е 6 4 
Volvulus and/or congested hemorrhagic loop 2 | 3 4 
Intraperitoneal abscess | | | I 2 O 
Incarcerated hernia Е 5 i 2 | 
Carcinomatosis | 7 2 | i I 
Simple adhesive bands 21 | lo p о 
Miscellaneous causes of simple obstruction 4 3 | O О m 
Improvement on medical treatment | 9 | 7 о Е о 

Total 50 25 E" Е 9 Е 











activity seen in Groups 1 and 2 (Table у) levels and so-called flaccid loops. Thus, the 
shows no significant difference in activity only degree of activity which appeared sig- 
between these 2 groups, with a similar nificant was 1+ or reduced activity, while 
distribution of degrees of activity noted in once significant activity was present, its 
tiose cases with short fluid levels and degree was of no importance. 

U.shaped loops and those with long fluid Tables vr and уп evaluate whether the 


TABLE 11 


CAUSES OF OBSTRUCTION AND ASSOCIATED COMPLICATIONS 
GROUPS I AND 3 VERSUS GROUPS 2 AND 4 




















Total Total 
Groups 1 and 3 Groups 2 and 4 


Cause of Obstruction and Associated Complications 





No. of Cases Per Cent No. of Cases Per Cent 



























































Strangulated bowel | 7 1 1 3 9 
Volvulus and/or congested hemorrhagic loop 5 7 5 15 
Intraperitoneal abscess 3 5 І 3 
p — hernia Е 7 II m 2 | 6 
Crib 8 12 | 3 | 9 
Simple adhesive bands m 23 | 34 B 10 29 
Miscellaneous causes of simple obstruction 4 | 6 3 9 
Dossier! on medical — E | I | jA | " i pn 











Total 66 100 34 100 
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TABLE III 


CAUSES OF OBSTRUCTION AND ASSOCIATED COMPLICATIONS 
GROUPS I AND 2 VERSUS GROUPS 3 AND 4 
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Total 





Total 


Cause of Obstruction and Associated Complications 


Groups 1 and 2 | Groups 3 and 4 








Strangulated bowel 











Intraperitoneal abscess 








| No. of Cases | Per Cent | No. of Cases | Per Cent 
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Incarcerated hernia 











Carcinomatosis 




















Simple adhesive bands 

















Improvement on medical treatment 











| I | I 9 36 

Volvulus and/or congested hemorrhagic loop 1 | 4 » | 28 
| CR |] & 4 * | M 

| 6 | 8 | 3 I2 

C; | 9 | 12 2 8 

| 31 41 2 8 

Miscellaneous causes of simple obstruction 7 9 О O 
ali L6 22 O Р 

| | uem | 26 | | = 
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size of the dilated loops of bowel was in апу 
way a factor in the degree of activity noted. 
There appears to be a slightly higher inci- 
dence of 1+ activity in cases with loops 6.5 
to 8 cm. in maximum diameter, but because 
of the number of cases studied, the figures 
are not statistically significant. 

Eighteen cases had multiple studies, 14 
had 2 studies and 5 had 3 studies. In 6 cases 
there were differences in degree of activity 
comparing the studies in the same patient, 
but this was only in those with 24- to 44- 
activity. 

The correlation of the level of the serum 
potassium with the criteria evaluated in 
this study was poor. There was a slight 
difference in the incidence of low serum 
potassium (3.5 mEq./l. or less) comparing 
the cases of 1+ activity with those of 2+ 
to 4+ activity. Thirty-eight per cent of the 
cases with 1+ activity had a low serum 
potassium at the time of the roentgeno- 
graphic study, as compared to 25 per cent 
of those with 2+ to 4+ activity. Compar- 
ing cases with simple obstruction and those 
with complicated obstruction, the incidence 


of low serum potassium was 27 per cent 
versus 33 per cent. Comparing cases with 
short fluid levels and those with long fluid 
levels, the incidence was 30 per cent versus 
27 per cent. These figures indicate no corre- 
lation using these parameters. 


DISCUSSION 


This report indicates that the length of 
the fluid levels and the shape of the small 


TABLE IV 


IMPROVEMENT ON MEDICAL TREATMENT 
VERSUS DEGREE OF ACTIVITY 


Degree of Activity 























bg Srl gF 4+ 
Number of cases im- | 
proved on medical O | 4 5 7 
treatment 
Total number of cases 
with this degree of 25 17 30 28 
activity 
Per cent improved о | 24 | 17 | 25 
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bowel loops on roentgenograms in the erect 
position are not reliable in evaluating the 
f inctional state of the bowel. The length of 
the fluid levels may be related to the 
amount of fluid in the dilated loops rather 
than to their state of activitv. [t was noted 
that the dilated predominantly fluid-filled 
cistal jejunal and ileal loops usually showed 
long fluid levels, while the predominantly 
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TABLE V 
DEGREE OF BOWEL ACTIVITY, GROUP I VERSUS GROUP 2 
Degree of Activity 
Group | 2+ 3+ 4+ Total 
T [К | ^ | T م‎ ^ т P B I ~ 
No. of Cases | Per Cent | No. of Cases | Per Cent | No. of Cases | Per Cent | 
Group 1 | IO 29 2I 42 19 38 50 
Ng є 
croup 2 7 28 9 36 9 16 as 
Tage VI 
DEGREE OF ACTIVITY VERSUS MAXIMUM SIZE OF BOWEL LOOPS 
Size of Loops 
Degree | it | О 
Tot: 
А or | Per i Per | 6 eg Per Above Per l'otal 
2 б | 3.0-4.6 ст. | c .0-6.5 ст. 2.58.0 cm. | r x 
нуу | oe ae Cent | 5 > 6m. | Cent 5 ens | Cent 8.0 cm. Cent 
—— — | ыа 
I+ 8 | 32 L1 44 6 24 O O 2s 
2+ 9 53 5 30 3 | 17 0 о 17 
TY 15 50 | L3 44 4 3 30 
4+ IO 36. 14 50 3 I1 | 5 28 
Taste VII 
MAXIMUM SIZE OF BOWEL LOOPS VERSUS DEGREE OF ACTIVITY 
Degree of Activity | 
LI | F Е ry. { 
Size of Loops Bes | x Per А | qs А у l'otal 
| ^? "у ~ ~ 
LT Cent | ^ Cent 2 | Cent 4 | Cent | 
3.0-4.5 cm. 8 19 9 21 | 15 16 IO 24 42 
5.0-6.5 cm. 11 26 | 5 11 13 30 I4 33 43 
6.5-8.0 cm. | 6 | 46 j 2 I g 3 23 1} 
Above 8.0cm. | о | © о о I co | | со 2 





gas-filled jejunal loops showed short levels. 
The reasons for the presence of predomi- 
nant gaseous distention of loops in some 
cases of simple obstruction and predomi- 
nant fluid-filled loops in other cases are un- 
clear. Williams” contends that the lack of 
gas is due to the fact that certain patients 
swallow little or no air. He states that pa- 
tients with fluid-filled obstructions of the 
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ileum tend to appear stoical, whereas 
patients with gaseous distention of the ob- 
structed intestine are usuallv those who 
moan, groan, grunt or swallow consistently. 
The presence or absence of vomiting may 
also be a factor, since vomiting will tend to 
empty the upper jejunal loops of gas and 
fluid. 

In contrast, the evaluation of the degree 
of activity on the successive roentgeno- 
grams, using the criteria discussed above, 


appears to be a satisfactory method of 


evaluating bowel activity. It appears to be 
fairly consistent in any individual case. A 
1+ activity was associated with compli- 
cated obstructions in 72 per cent of the 
cases, while a 2+ to 4+ activity was asso- 
ciated with complicated obstructions in 
only 8 per cent of the cases. This technique 

was also prognostically significant, since 
only cases with 2+ to 4+ activity im- 
proved on nonoperative management. Thus, 
determination of the degree of activity by 
roentgen means appeared to be another 
useful criterion in determining patient 
management, suggesting immediate sur- 
gery in those with reduced activity and an 
attempt at nonoperative management in 
those with increased activity. 

[t must be noted that 8 per cent of the 
cases in this study with 2+ to 44- activity 
did have strangulation or other complica- 
tions at laparotomy. It is possible that 
these patients were seen early in their 
course before reduced activity became 
manifest. It must be stressed that the suc- 
cessive studies are only 
activity at the time of the study, and that 
if the clinical condition of the patient sug- 
gests change, the activity should be re- 
evaluated by a repeat study. It is known 
from experimental studies? that the inhibi- 
tion of activity in strangulating obstruction 

may be delayed. Another possibility is that 
in some patients these complications do not 
decrease bowel activity. Of interest in this 
regard is the fact that Dixon ef al. showed 
In experimental studies that in strangulat- 
ing obstruction, the decrease in activity 
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was probably the result of sympathoadre- 
nal discharge resulting in activation of 
inhibitory alpha and beta adrenergic re- 
ceptors in the intestine. This inhibition was 
prevented or relieved by alpha and beta 
adrenergic blockade using drugs. Thus, it 
is conceivable that in some patients the 
mechanism does not operate or improves 
spontaneously, depending on the degree of 
bowel compromise and associated compli- 
cations. 

The cause of reduced activity in those 
cases in. whom simple obstructions were 
found is not completely clear. It is possible 
that these were cases of prolonged disten- 
tion with a fatigued adynamic state that 
can occur proximal to a simple mechanical 
obstruction which has been present for 
several days. This is suggested by the 
slightly increased incidence of markedly 
dilated bowel loops (7.e., those with maxi- 
mum diameters of 6.5 to 8 cm.) in this 
group of cases. Another possibilitv is that 
the reduced activity in these cases was 
secondary to dehydration and electrolyte 
imbalance, especially hypokalemia,’ which 
have been shown to affect bowel activity. 
The current study indicates that electrolyte 
abnormalities are frequently present in 

cases of small bowel obstruction, and that 

there is a slightly increased incidence of 
reduced serum potassium in cases with 
reduced activity, 

This report does not discuss the use of 
successive roentgenograms in the differen- 
tial diagnosis of small bowel obstruction 
and nonobstructive distention which en- 
tirely or predominantly involves the small 
bowel and is due to inflammatory intra- 
abdominal conditions. This subject i is still 
under studv, but preliminary results indi- 

cate that bowel activity Is present in most 
cases of nonobstructive small bowel disten- 
tion, except in association with diffuse 
peritonitis or postoperatively.! 


SUMMARY 


One hundred cases of small bowel ob- 
struction were studied using the technique 
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of 2 successive supine abdominal roent- 
zenograms exposed at an interval of ¢ 
minutes. 

The following significant results were 
noted: (1) the presence of activity in the 
dilated small bowel loops, as indicated by 
changes in their appearance in successive 
-oentgenograms, was a more reliable indi- 
cator of a dvnamic obstruction than the 
.ength of the fluid levels and the configura- 
поп of the loops in the erect position; and 
2) reduced activity in the dilated loops was 
‘ndicative of a poor prognosis for nonsurgi- 
cal therapy and was frequentlv associated 
with complications such as strangulation, 
volvulus, hemorrhagic congestion, perfora- 
поп or peritoneal inflammation. 

This technique is a simple and useful 
addition to the routine single recumbent 
and erect abdominal roentgenograms ob- 
-ained in patients with obstructive svmp- 
-oms. 


Jepartment of Radiology 

The Jewish Hospital and 
Medical Center of Brooklyn 

555 Prospect Place 

3rooklyn, New York 11238 
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LACTOSE-BARIUM SMALL BOWEL STUDY* 


EFFICACY AS A SCREENING METHOD 


By JOSEPH R. THOMPSON, M.D., and ISAAC SANDERS, M.D. 


LOS ANGELES, CALIFORNIA 


1 К recently introduced roentgenologic 
method originated by Haemmerli e a7. 
and also described by Laws ef 47, along 
with the impression of several investiga- 
tors, that disaccharidase deficiency may be 
à common problem in most racial groups, 
have led to the suggestion by Preger and 
Amberg!’ that lactose be used with barium 
in small bowel examinations routinely to 
screen for lactase deficiency. 

The authors have screened 100 consecu- 
tive patients undergoing small bowel ex- 
amination, regardless of whether lactase 
deficiency was suspected or not, in order to 
test this hypothesis. 

The hydrolysis of sugars within the 
bowel lumen depends upon the presence of 
specific disaccharidases, principally lactase, 
sucrase and maltase. When these are lack- 
ing a physiologic chain of events begins 
which ends with the production of explo- 
sive diarrhea. The majority of intolerances 
to milk products result from this inability 
to handle lactose. The problem is, however, 
that the offending agent, and hence the 
cause of the problem goes unrecognized. 

Centrifuged mucosal hemogenate and 
Huorescent antibody studies have shown 
that the various disaccharidase activities 
are located in the brush border of the in- 
testinal mucosal cells. This activity is 
uniformly high over the entire length of 
the small intestine with somewhat lower 
values in the duodenum and distal ileum.? 
Although various types of disaccharide 
malabsorption exist, lactose is the most 
common and the deficiency may be either 
on a hereditary or acquired basis. Acquired 
lactose malabsorption may occur as an 
isolated problem or may be part of a sec- 
ondary, generalized disaccharide malab- 


sorption as Is seen in patients with various 
primary intestinal disorders. 

In these so-called “fermentative diar- 
rheas" the same basic mechanism for the 
production of diarrhea exists. A rather 
marked osmotic effect is exerted in the 
colon by the undigested sugars. In addition 
to accumulation of water with dilution of 
colon content there is a direct irritating 
effect on the colon mucosa from lactic and 
acetic acids produced from partial bac- 
terial breakdown. 

With the addition of barium to the 
lactose meal, roentgenologic visualization 
of the shortened transit time, dilated 
bowel lumen, and dilution of intestinal 
contents can be seen. Prior to the lactose- 
barium meal no reliable practical screening 
method had been devised. A recent breath 
analysis examination which involves de- 
termination of the concentration of hydro- 
gen in expired air following in-take of 
carbohvdrates mav prove useful for this 
purpose.? 

The association. of disaccharidase de- 
ficiencies with other disease entities has 
been pointed out by Littman and Ham- 
mond? and includes the following: infec- 
tious diarrhea, sprue, cvstic fibrosis, ulcera- 
tive colitis, regional enteritis, giardiasis, 
and peptic ulcer. It has been felt that a suc- 
cessful method of detecting lactase de- 
ficiency would inadvertently lead to the 
diagnosis of other malabsorption diseases. 


PATIENT MATERIAL 


One hundred unselected patients under- 
going small bowel roentgenologic examina- 
tions at the White Memorial Hospital in 
los Angeles in 1970 received £o gm. of 
lactose mixed with their nonflocculating 


* From the Department of Radiology, Loma Linda University, Loma Linda, California 
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barium meal. Sixty-two per cent of the 
patients were female. The age distribution 
mean was 53 years. Five per cent were 
Oriental, 15 per cent Negro, 25 per cent 
Latin-American, and $5 per cent non-Latin 
Caucasians. 


METHOD 


Subsequent to the usual overnight fast- 
ing, as a routine all patients received 
barium-lactose mixture with a uniform 
lactose concentration; 7.е., 50 gm. lactose 
per 8 oz. of barium sulfate. Those patients 
undergoing upper gastrointestinal study in 
conjunction with small bowel examination 
received lactose for fluoroscopy, and tim- 
ing of the study was begun from the com- 
pletion of upper gastrointestinal fluoros- 
copy. Exposure interval selection was 
ander direct supervision of a radiologist 
n all cases. Most commonly the sequence 
consisted of 15, 30, 45, 60 and go minute 
-oentgenograms followed by roentgeno- 
grams at hourly intervals thereafter until 
visualization of the proximal colon. 

ROENTGEN FINGINGS 

Thirty-three patients (33 per cent) had 
abnormal examinations (Fig. 1). Of these, 
8 had malabsorption patterns which fell 
into 2 categories: rapid transit; and normal 
or slowed transit. Varving criteria of mal- 
absorption were present in each. Transit 
was considered quickened if barium reached 
the colon on the 15 minute roentgenogram. 
Onlv 2 patients had rapid transit, neither 
of whom showed the other characteristic 


findings of the triad, that is dilatation of 
small intestinal loops and dilution of 


barium. Neither experienced urgent diar- 
rhea. Six persons had normal or delaved 
transit but none of these showed an ab- 
normal dilution of barium in the distal 
small bowel or colon. Segmentation, dilata- 
tion, Hocculation and thickened valvulae 
were frequent findings. Diagnoses in the 6 
were intestinal lipodystrophy, cirrhosis, 
‘2 cases) partial small bowel resection, 
nephrotic syndrome, and metastatic ovar- 
ian cyst adenocarcinoma. 
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FIG. I. 


Eleven patients had a partial or com- 
plete obstructive pattern. Five showed dis- 
placed small bowel loops, mostlv from ad- 
jacent neoplastic processes. Crohn's dis- 
ease was present in 3 and none of these 
examinations showed appreciable dilata- 
tion, dilution or intestinal hurry; in fact, 
one presented with constipation and weight 
loss. Other diagnoses were Meckel's di- 
verticulum, diverticulosis, right upper 
quadrant hernia and gastroenteritis. 


DISCUSSION 


Ot the 8 examinations suggesting malab- 
sorption, none fits into the characteristic 
pattern of lactose malabsorption. In those 
with intestinal hurry, the other 2 criteria 
for diagnosis of intestinal. hvpolactasia 
were lacking. One patient was a 91 year 
old female with massive rectal bleeding, 
the other was found to have arachnoiditis 
with resulting pituitary insufficiency. and 
secondary adrenal insuthciency. [n the 
group with normal or delayed transit, it is 
unlikely that lactose intolerance played a 
prominent part of the malabsorption pic- 
ture. No control studies were done in this 
series with plain barium, however. The 
patient with cvstadenocarcinoma had re- 
lief of intestinal symptoms with milk. 

Gravelle and Marsden? reported on 63 
patients with proctocolitis examined by 
lactose-barium mixture, 5 of whom were 
shown to have abnormal patterns con- 
firmed as hypolactasia. Lactase deficiency 
has also been reported in granulomatous 
colitis and irritable colon syndrome.!! The 
3 cases of Crohn’s disease in this series 
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did not show a roentgenographic pattern 
of hvpolactasia. 


CONCLUSIONS 


Although in certain cultures and racial 
groups, the incidence of lactase deficiency 
may be very high, the results of our screen- 
ing would not seem to bear this out for 
residents in Southern California. [t is 
doubted that the statement by Preger and 
Amberg," “From what is known today, 
it must be considered the most common 
small bowel disorder" is true for our pop- 
ulation group. At least this could not be 
confirmed by the roentgenologic screening 
method. 

When performed as a routine examina- 
tion, a great deal of care and supervision 
bv the interpreting radiologist 1s required 
to personally assure him that lactose was 
actually added to the barium meal. It was 
also found that considerable personal con- 
trol was required to get accurate timing of 
earlv roentgenograms, especially when the 
upper gastrointestinal and small bowel 
studies were combined. These aggravating 
difficulties, added to the apparent low 
productivity of the method as a screening 
procedure, suggest to the authors that the 
lactose-barium meal should be reserved for 
those patients who have clinical suspicion 
of lactase deficiency. When used in this 
way there should be great value for the 
roentgenologic method. It is certainly 
much superior to fecal analysis, lactose 
tolerance test, and dietary tests in terms of 
acceptance to both patient and phvsician. 


SUMMARY 


The practicability of the roentgenologic 
lactose-barium method as a routine screen- 
ing method for lactase deficiency. has been 
tested on 100 unselected patients from the 
Los Angeles area of Southern California. 

Lactase deficiency has not been found 


ў 


ES 


Joseph R. Thompson and Isaac Sanders 


OCTOBER, 1972 


to show the frequencv in the study popula- 
tion that has been recently suggested. 

The method should be reserved for those 
showing clinical suspicion of lactase de- 
ficiency. 


Joseph R. Thompson, M.D. 
Department of Radiology 
Loma Linda University 
Loma Linda, California 92354 
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SELECTIVE VASOCONSTRICTOR INFUSION IN THE 
MANAGEMENT OF ARTERIO-CAPILLARY 
GASTROINTESTINAL HEMORRHAGE* 


By JOSEF ROSCH, M.D., CHARLES T. DOTTER, M.D., and RUZA ANTONOVIC, M.D. 


PORTLAND, OREGON 


ELECTIVE  vasoconstrictor infusion 
into the bleeding arterv or its feeder, 
causing local vasoconstriction with dimin- 
ished blood flow and thereby permitting 
stable clot formation, offers rational, non- 
operative means for controlling both vari- 
ceal and arterial bleeding into the gastro- 
intestinal tract. 99.7 
A 3 vear experience forms the basis for 
the following report on the vasoconstric- 
tive therapv of arteriocapillary bleeding. 


MATERIAL AND TECHNIQUE 
Selective arterial vasoconstriction was 
used to treat 38 of our patients with arterio- 
capillary bleeding from various gastro- 
intestinal lesions (Table 1). In all cases, 
diagnostic studies were done first and 
therapy was undertaken only if active 
bleeding was shown by the arteriographic 
demonstration of extravasated contrast 
material in the lumen of the gastrointes- 
tinal tract. In the presence of upper gastro- 
intestinal hemorrhage, selective celiac, and 
sometimes superior mesenteric arteriog- 
raphy was done. In questionable cases, 
selective injections into the left gastric, 
hepatic or gastroduodenal arteries fol- 
lowed. Selective inferior and superior 
mesenteric arteriography was performed 
when lower gastrointestinal bleeding was 
clinically evident. With the bleeding iden- 
tified, the angiographic catheter was either 
left in place for infusions, or if indicated 
and possible, advanced closer to the bleed- 
ing point. In the Mallory-Weiss syndrome 
or bleeding into the upper stomach, selec- 
tive left gastric artery catheterization was 
attempted; selective common hepatic 


catheterization was done for bleeding 
lesions of the gastric antrum and pylorus. 
In 2 patients with bleeding duodenal ulcers, 
the catheter was positioned in the gastro- 
duodenal artery. For bleeding into the 
large bowel, the catheter was left in either 
the superior or inferior mesenteric artery, 
depending on the site of the lesion. In 1 
patient with bleeding into the terminal 
ileum, the catheter was advanced deep into 
the ileocolic artery. 

Epinephrine was the vasoconstrictor in 
30 patients; in 6 of these with colonic bleed- 
ing, its use was immediately preceded by 
the injection of 3-5 mg. of propranolol. 
Epinephrine dosage varied from 8-16 
micrograms per minute for the left gastric, 
gastroduodenal or inferior mesenteric ar- 
teries to 20-30 micrograms per minute for 
the celiac and superior mesenteric arteries. 
Vasopressin, the vasoconstrictor in 8 pa- 
tients, was given at doses of 0.05-0.1 units 
per minute in the left gastric or ileocolic 
arteries and 0.2-0.3 units per minute in 
the celiac or superior mesenteric arteries. 
Infusions lasted from 20 to 60 minutes, 
depending mainly on the patient's condi- 
tion and response to treatment. The longer 
infusions were given to patients with 
arteriosclerosis or impaired hemocoagula- 
tion. Repeat angiography was then per- 
formed. If this showed no further bleeding, 
a final 20 minute infusion was given to 
counteract the vasodilating effect of the 
contrast medium. The catheter was then 
removed in patients treated early in this 
series; in later cases, it was filled with 
heparin solution and left in the perfused 
artery for 1—3 days to facilitate treatment 


* From the Stella and Charles Guttman Institute for Vascular Research, Department of Diagnostic Radiology, University of Oregon 
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Tansee | in the event of early recurrent bleeding. If 
RESULTS OF SELECTIVE VASOCONSTRICTIVE THERAPY the postinfusion angiogram showed per- 
IN 38 PATIENTS WITH ACTIVE ARTERIO-CAPILLAR Y sistent bleeding, further infusion Was done 
GASTROINTESTINAL BLEEDING (DATA THROUGH if it appeared to be worthwhile on the basis 
EEN NIS dia TO ER of the initial response and safe from the 

clinical point of view. 


Misi e sit Limited | No All patients had necessary supportive 
we. Mete Amite : . f 
Disease l'reated | P. б ыны | БОЙ therapy, the electrocardiogram was con- 
a Con- Control : dii | = 
Patients rol trol tinuously monitored, and the blood pres- 
sure was measured at frequent intervals 
Mallory-Weiss during infusions. 
syndrome 2 2 
Gastritis 9 7 2 RESULTS 
Stress ulcer 6 5 I 9 -— i i ; 
Peptic ulcer pa A ; Ihe effectiveness of selective arterial 
Colitis 2 2 vasoconstrictive therapy was "e 
Colon | upon the underlying pathology (Table 1). 
diverticulum 4 3 | 
Colon angioma 2 2 MALLORY-WEISS SYNDROME 
Total 3 i. | a [n 2 patients with mucosal tears at the 
í к -.) 


esophago-cardiac junction, 20 minute vaso- 





l'1G. 1. A 62 year old man with a hiatal hernia, Mallory-Weiss syndrome, and severe gastrointestinal bleeding. 
Selective left gastric arteriography. (4) Control study demonstr: ating extravasation of contrast medium 
in a hiatal hernia (arrows). (B) Following a 20 minute infusion of epinephrine (10 micrograms per minute) 
there is extensive constriction of the left gastric arte ry and its branches, and extravasation is no longer 
occurring. 
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l'1G. 2. А 39 year old man with erosive gastritis and severe gastrointestinal bleeding. Selective left gastric 
arteriography. (4) Control study demonstrates several extravasations of contrast medium on the lesser 
curvature of the stomach, which is distended by blood (arrows). (B) Following a 30 minute infusion of 
epinephrine (12 micrograms per minute), there is extensive vasoconstriction of all left gastric artery 


branches and no extravasation of contrast medium. 


constrictive infusions promptly, completely 
and permanently stopped the bleeding. On 
follow-up angiograms there was pro- 
nounced vasoconstriction without the ex- 
travasation of contrast agent which had 
been present on the pre-infusion study 
(Fig. 1, 4 and B). Surgery was not neces- 
sary and bleeding did not recur. 


GASTRITIS 


Nine patients with various types of 
hemorrhagic gastritis were treated, and in 


— 


7 the bleeding stopped after infusions last- 
ing from 20 minutes to 3 hours (Fig. 2, 4 
and В). In 1 of these 7, the bleeding re- 
curred 14 hours later, and surgery dis- 
closed a duodenal ulcer which had eroded 
into the duodenal artery. It appeared that 
the prior gastric bleeding had been due to 
mucosal trauma from a gastric tube. Dual 
bleeding sites were also encountered in 
another patient whose angiographically 
documented gastric bleeding stopped after 
the infusion, but in whom persistent, 
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lic. 3. A $1 year old woman with multiple superficial 
left gastric arteriography. (4 and B) Control study 
medium in the stomach 


gastric stress ulcers causing severe bleeding. Selective 
demonstrates several small extravasations of contrast 
arrows). The left gastric artery also feeds an aberrant left hepatic 


l'ollowing a 30 minute infusion of epinephrine (12 micrograms per minute 
of all branches of the left gastric artery and extravasation of contrast 
l'orty-eight hours after the vasoconstrictive infusion, contrast 
maining in the left gastric artery shows normal findings. 


clinically evident bleeding led to death be- 
fore surgery could be done. Autopsy dis- 
closed that in addition to the expected, 
erosive gastritis, an aortic aneurysm had 
ruptured into the lower duodenum. The 
ninth patient of this group had terminal 
renal disease with uremic gastritis. The 
prolonged infusion of epinephrine led to 
minimal vasoconstriction with little or no 
decrease in bleeding. 


STRESS ULCERS 
Stress ulcers, mostly postsurgical, led to 
bleeding in 6 of our patients. Selective 
vasoconstrictor control was achieved in 5 
of these 6 (Fig. 3, .4-D). In 3 patients, 20 


artery. (C) 
) there is extensive constriction 
agent is no longer occurring. (D) 
agent injected through the catheter re- 


to 60 minute infusions sufficed, while in 2 
patients with hemocoagulation defects, 
longer infusions (of 8 and 24 hours) were 
necessary to control the bleeding. In the 
remaining patient, bleeding from stress 
ulcers occurred shortly after a transplant 
nephrectomy. Severe hypertension and a 
defective clotting mechanism were also 
present. A 2 hour epinephrine infusion 
caused only moderate vasoconstriction and 
a decrease in the bleeding, although this 
subsequently stopped completely following 
the combined delivery of epinephrine and 
packed platelets through the catheter. Sur- 
gery was avoided in all 6 patients with 
stress ulcers. 
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FIG. 4. A 74 year old man with severe gastrointestinal bleeding from a huge duodenal ulcer penetrating into 
the pancreas and eroding duodenal artery. (4) Control gastroduodenal arteriogram reveals extensive ex- 
travasation of contrast medium into the duodenum from a cut-off duodenal artery (arrow). (B) Follow-up 
hepatic arteriogram after 30 minute infusion of epinephrine into the gastroduodenal artery (10 micrograms 
per minute) shows vasoconstriction of gastroduodenal artery, but wide open duodenal artery (arrow) 
and persistent extravasation of contrast medium. 


PEPTIC ULCERS 

selective vasoconstrictors were less suc- 
cessful in bleeding peptic ulcers. In only 2 
of 13 treated patients was bleeding con- 
trolled and emergency surgery avoided. In 
2 other patients, bleeding decreased sub- 
stantially during and shortly after infusion, 
but recurred later, requiring surgery. No 
control was gained through vasoconstrictor 
infusions in the remaining g patients of this 
group. In 3 of these with cirrhosis and 
severe coagulation defects, bleeding stopped 
during infusion, but recurred immediately 
thereafter. Two of the 3 were operated on; 
the third was successfully treated by non- 
operative selective embolization of the 


gastro-epiploic artery through the cathe- 
ter." In the other 6 vasoconstrictor failures, 
there was poor constriction of perfused 
vessels in 2 patients and in the other four, 
all vessels except the bleeder constricted 
(Fig. 4, and B). In 2 of the latter, the 
constriction of  nonbleeders effectively 
shunted blood into the eroded artery; thus, 
bleeding actually increased after infusion. 
In summary, despite vasoconstrictor 1n- 
fusions, 10 of our 13 patients with peptic 


ulcers required emergency surgery for 
bleeding. 
COLONIC BLEEDING 
Bleeding from colonic lesions (colitis, 
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angioma or diverticulum) ) stopped promptly (Ёш. 5, 2-0; and 6, 4 and В). Bleeding 
In response to 20 to 39 minute vasocon- recurred and led to emergency surgery in 
strictor infusions in all 8 treated patients 1 patient 6 hours after an infusion given 





ic. 5. А 64 year old man with a total colectomy and severe gastrointestinal bleeding. Selective ileal arteriog- 
D (4 and B) Control study demonstrates extravasation of contrast medium from terminal ileum 
branches (arrows). (C and D) Following a 20 minute infusion of vasopressin (0.1 unit per minute), there is 
extensive vasoconstriction of ileal branches and extravasation is no longer occurring. 
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A 75 year old man with severe gastrointestinal bleeding from colic diverticulum. Selective superior 


mesenteric arteriography. (4) Control study demonstrates extravasation of contrast medium into the 
ascending colon (arrows). (B) Study done 20 minutes after 30 minute infusion of vasopressin (0.3 unit per 


minute), shows no more extravasation. 


early in this series. We now leave the 
catheter in the arterv and expect to be 
able to control recurrent bleeding such as 
this. Four of our 8 patients had elective 
surgery Іагег- not because of bleeding, but 
to treat the underlving lesion. 


DISCUSSION 


Factors bearing upon the conduct and 
results of selective vasoconstrictive therapy 
for arterio-capillary gastrointestinal bleed- 
ing include the patient's general condition, 
the adequacy of supportive therapy, the 
establishment of a positive arteriographic 
diagnosis, the nature and location of the 
bleeding lesion, the selectivity of infusion, 
the choice of and response to vasocon- 
strictor, and the presence of an adequate 
clotting mechanism. 

The positive diagnosis ot bleeding by 
arteriography through the demonstration 
of direct extravasation of contrast medium 
nto the gastrointestinal lumen 15 the зле 
jua non of selective vasoconstrictive ther- 
ipy in arterio-capillary bleeding. This is 
not the case in variceal bleeding, where a 
presumptive angiographic diagnosis 1s usu- 


ally reached through the exclusion of ar- 
terial bleeding and the finding of esophageal 
or gastric varices. The diagnostic value of 
arteriography in arterial bleeding is closely 
related to the technique used. Selective 
celiac, superior or inferior mesenteric ar- 
teriography can show bleeding of as little 
as О.$ cc. per minute." This 15 usually 
sufficient in one-point bleeding such as the 
Mallory-Weiss syndrome, peptic ulcers 
and angiomata or diverticula of the large 
bowel. With the diffuse bleeding of gas- 
tritis and sometimes stress ulcers, so-called 
"superselective" catheterization and an- 
giographic injection into gastric branch 
arteries often has to be done. In 3 of our 
patients celiac arteriography was negative, 
but left gastric arteriography clearly 
showed multiple small extravasations. 
More than a single visualized bleeding 
point can be present in a given patient; 
bleeding into the stomach may be secon- 
dary to the mucosal trauma caused by a 
gastric tube! In 2 patients we treated sec- 
ondary gastric lesions, missing in one the 
rupture of an aortic aneurysm into the 
duodenum, and in the other a large duo- 
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denal ulcer which temporarily stopped 
bleeding at the time of angiography. 

The selectivity of infusions is an impor- 
tant determinant of success or failure; 
vasoconstrictors should be infused as close 
as possible to the bleeding point. Selective 
left gastric infusions should be given to 
control bleeding from Mallory-Weiss tears 
or upper gastric lesions. Gastroduodenal 
artery infusions should be done for duo- 
denal bleeding and ileocolic artery infusions 
tor bleeding from the cecum or terminal 
ileum. "Superselectively" given vasocon- 
strictors are locally effective in low doses, 
and systemic effects may be minimized or 
avoided. Infusions into the main trunk of 
the celiac or superior mesenteric artery re- 
quire higher doses to control the bleeding; 
furthermore, infusions into the celiac ar- 
tery are less likely to control upper gastric 
bleeding, since celiac catheters often tend 
to slip or deliver injections beyond the 
orifice of the left gastric artery. Special 
problems are presented by bleeding from 
lesions in areas supplied by two arterial 
systems such as the middle part of the 
stomach (supplied by the right and left 
gastric and gastro-epiploic arteries), the 
descending duodenum (supplied by 
branches of the celiac and superior mesen- 
teric arteries) and the middle transverse 
colon (from superior and inferior mesen- 
teric arteries). In such cases, 2 catheters 
can be used to simultaneously infuse the 
dual teeder svstems. 

Various vasoconstrictors have been eval- 
uated for their possible use in selective 
therapy. Epinephrine was our initial 
choice. Its effects last only during the in- 
fusion, after which a brief, 2 to 3 minute 
period of reactive vasodilatation is 
promptly followed by a return to normal.’ 
Epinephrine is a good vasoconstrictor for 
the celiac artery and its branches; in the 
mesenteric circulation, however, it pro- 
duces undesirable beta effect dilatation. 
Although this can be blocked by pre- or 
concomitantly given propranolol, the lat- 
ter is unsuitable for use in elderly patients 
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because of its effects on cardiac function. 
Therefore, we now use vasopressin for 
mesenteric infusions, following Baum’s 
lead. It is a predominantly peripheral 
vasoconstrictor with a prolonged action 
which persists after the infusion and ex- 
hibits no reactive hyperflow.* ’ 

Animal studies of selectively infused 
phenylephrine (neo-svnephrine) and meth- 
oxamine (vasoxyl) revealed inconstant 
effects and a wide variation in effective 
dose from one individual to another. We 
have used neither clinically. 

The character, and to a lesser extent, the 
location of a bleeding lesion have much to 
do with its treatment. In our experience, 
vasoconstrictive therapy is most effective 
in small artery and capillary bleeding such 
as that of gastritis, mucosal tears, super- 
ficial stress ulcers, and colitis or diverticu- 
litis. It is less likely to stop the bleeding of 
peptic ulcers, especially when larger ar- 
teries are involved. Bleeding lesions sup- 
plied by catheterizable end arteries such 
as the left gastric, ileocolic and inferior 
mesenteric, are more likely to respond than 
lesions with dual arterial supplies such as 
those in the middle part of the stomach, 
descending duodenum and mid-transverse 
colon. 

The infused bleeder (or feeder) arteries 
must be capable of a vasoconstrictive re- 
sponse, a capability which can be seriously 
limited by atherosclerosis. In 2 of our pa- 
tients with severe renal disease, virtually 
no vasoconstriction occurred. Furthermore, 
if failure to constrict is limited to the 
arteries supplying a bleeding peptic ulcer, 
the normal response of other infused 
branches can lead to increased bleeding. 
The adequacy of response in a given pa- 
tent should alwavs be evaluated arterio- 
graphically and treatment continued only 
if sufficient vasoconstriction can be 
achieved. 

A coagulation mechanism | capable of 
forming a stable blood clot is necessarv for 
selective  vasoconstrictor-induced hemo- 
stasis. In patients with hemocoagulation 


Ч" 


Vor. 116, No. 2 


defects, vasoconstriction may give tem- 
porary control of bleeding during infusion 
with recurrence immediately afterwards. 
Even though not curative, vasoconstrictor 
infusions can still be of value by reducing 
preoperative blood loss. 

Other nonoperative hemostatic ap- 
proaches appear to have promise. Diffuse 
bleeding from capillaries may respond to 
combined selective vasoconstrictor infu- 
sion and platelet transfusion. The produc- 
tion of intravascular obstruction by the 
injection of autogenous clots!’ and the use 
of injectable elastometric catheters to pro- 
duce controlled reversible intraluminal 
occlusion? are under investigation in our 
experimental laboratory. 

The risks associated with the proper and 
appropriate use of selective vasoconstric- 
tion should approximate those of visceral 
angiography and general supportive ther- 
apy. A few of our patients noted intestinal 
hypermotility and abdominal cramps. Min- 
imal elevations of blood pressure were oc- 
casionally recorded during infusions. In 1 
patient, transient hypotension and brady- 
cardia developed with the combined use of 
propranolol and epinephrine, a technique 
we no longer use. Electrocardiograms 
showed no evidence of mvocardial ischemia 
in any patient, nor were there ischemic 
changes in the distribution of directly in- 
fused arteries. Neither local nor distant 
complications resulted from leaving the 
catheter in place for as long as 2 days in 
arteries as small as the left gastric (Fig. 3, 


A-D). 


CONCLUSIONS 


1. The selective intraarterial infusion of 
vasoconstrictors provides a new and ef- 
fective nonoperative technique for man- 
aging small vessel arterial and capillary 
bleeding such as that due to gastritis, 
superficial stress ulcers, Mallory-Weiss 
tears and a variety of large bowel lesions. 
Angiographic demonstration of bleed- 
ing, its character and location, the ob- 
tainable degree of infusion selectivity, 
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vascular response to vasoconstrictor ad- 
ministration and the patient’s clotting 
mechanism are important factors in the 
conduct of treatment. 
Vasopressin is the drug of choice for 
perfusion of mesenteric vessels. Both 
vasopressin and epinephrine are effec- 
tive in the celiac circulation, but until 
vasopressin’s effect on the liver has been 
established, epinephrine should be used 
for celiac and hepatic infusions. 

4. To date, selective intraarterial vaso- 
constrictor infusions have been of lim- 
ited value in the management of large 
artery bleeding due to chronic peptic 
ulceration. 


е 
ارب‎ 
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SUMMARY 

Thirty-eight patients with active, arterio- 
capillary gastrointestinal bleeding were 
treated by the selective arterial infusion of 
epinephrine or vasopressin. 

Vasoconstrictive therapy had a success 
rate of 80 per cent in small vessel bleeding. 
Complete control of bleeding was achieved 
in 20; temporary control in 3; and no con- 
trol in 2 of 25 patients with gastritis, super- 
ficial stress ulcers, the Mallory-Weiss syn- 
drome or colic lesions. 

Selective vasoconstriction had limited 
value in the management of large artery 
bleeding from peptic ulcers, affording com- 
plete control in 2, temporary control in 2 


2. 


and no control in 9 (7o per cent) of 13 
patients. 

Individual factors of importance in the 
conduct of treatment include: the patient's 
general condition, the adequacy of suppor- 
tive therapy, the angiographic demonstra- 
tion of the bleeding, the character and 
location of the bleeding lesion, the obtain- 
able degree of infusion selectivity, choice 
of the vasoconstrictor, vascular response 
achieved, and the patient’s clotting mech- 
anism. 


Josef Rösch, M.D. 

Department of Radiology 
University of Oregon Medical School 
3181 S.W. Sam Jackson Park Road 
Portland, Oregon 97201 
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PSEUDOTUMORS IN LARGE HIATUS HERNIAS 


By WOLF ROSENKRANZ, M.D.,* and DAVID BRYK, M.D.f 


BROOKLYN, NEW YORK 


HE normal freely movable gastric 

mucosa is capable of prolapse through 
natural and surgically created orifices. * 
Roentgenographically, these various forms 
of mucosal prolapse may be visualized as 
pseudotumors created by the displaced 
mucosal folds. Such pseudotumors may be 
dificult to differentiate from true masses, 
especially in the lower esophagus and in the 
gastric fundus.^?!* The prolapsed mucosa 
may occasionally be the source of gastro- 
intestinal hemorrhage. Antegrade esoph- 
agogastric mucosal prolapse,?".' * retro- 
grade gastroesophageal  prolapse,*? 5. 
gastroduodenal mucosal protrusion,? and 


с g 


` 


herniation of redundant mucosa through a 
gastrojejunostom y^^ have been well de- 
scribed. However, the pseudotumor created 
by the prolapse of gastric mucosa into a 
hiatus hernia has received, with a single 
exception,” little attention in the radiologic 
literature. It appears, therefore, appropri- 
ate to report the roentgen findings in this 
entity based on 5 recently observed cases. 


REPORT OF CASES 


Case 1. The first hospital admission of this 7O 
year old female was in 1964 because of conges- 
tive heart failure. A routine gastrointestinal 
series revealed a large sliding hiatus hernia 
measuring 9 cm. in diameter. A lobulated filling 
lefect about 3 cm. in maximum diameter was 
noted in the hernia (Fig. 1). At a second hospital 
admission in March 1969, the patient was 
inemic with a hematocrit of 28 per cent. After 2 
slood transfusions the hematocrit rose to 38 
Ser cent. Study of the bone marrow showed a 
iypochromic anemia consistent with gastro- 
‘ntestinal bleeding. A repeat gastrointestinal 
series again showed the sliding hiatus hernia 
with the filling defect within it (Fig. 2). The 
patient was readmitted in December 1969, be- 
cause of 3 episodes of tarry stools associated 


with weakness and dyspnea. On a repeat gastro- 
intestinal series, the filling defect, as seen within 
the hernia, was larger measuring 4 cm. in maxi- 
mum diameter (Fig. 3). Surgical exploration of 
the hernia through a gastrotomy showed only 
large hypertrophic gastric rugae and no evi- 
dence of tumor. 


Case п. This 74 year old female was admitted 
to the hospital because of sudden syncope fol- 
lowed by mental confusion. She had a history 
of angina pectoris of many years' duration. On 
a routine upper gastrointestinal study, a large 
sliding hiatus hernia measuring 11 cm. in di- 
ameter was noted. On a roentgenogram taken 
in the right anterior oblique position, a lobular, 
well defined, pseudotumor-like filling defect 





FiG. 1. Case т. Study in 1964. Prone right oblique 
roentgenogram. Note the large sliding hiatus 
hernia with a filling defect at the base of the hernia 
(arrow). 
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l'1G. 2. Case т. Repeat study in March 1969. Right 
lateral roentgenogram. Note the filling defect at 
the base of the sliding hiatus hernia (arrow). The 
filling defect has a lobulated appearance suggesting 
that it consists of multiple gastric rugae. 


measuring 2.5 cm. in diameter was seen within 
the hernia. The patient was not anemic and 
had no complaints referable to the gastroin- 
testinal tract. 


Case їп. This 70 year old female was referred 


for an upper gastrointestinal series because of 


epigastric pain. Roentgenograms of the stomach 
in the prone oblique position showed a sliding 
hiatus hernia measuring 7 cm. in diameter with 
a well defined lobulated filling defect within it 
measuring 3.6 cm. in diameter (Fig. 4). In ad- 
dition, a peptic ulcer located at the neck of the 
hernia on the anterior wall observed. 
Cineroentgenographic studies of the hernia 
demonstrated the development of the filling 
defect within the hernia as a result of retro- 
grade prolapse of the redundant gastric mucosa 


(Fig. ¢, 4-0). 


Was 


Case 1v. This 59 year old female was admitted 
because of upper gastrointestinal bleeding. She 
had a history of heartburn relieved by antacids. 
On admission had tarry and a 
hematocrit of 29 per cent. A gastrointestinal 


she stools 
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series showed a sliding hiatus hernia 7 cm. in 
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diameter with a pseudotumor within it mea- 
suring 2 cm. in maximum diameter. Cineroent- 
genographic studies showed prolapse of the 
gastric mucosa causing the tumor-like filling 
defect in the hernia. During the study the 
pseudotumor was seen to disappear spontane- 
ously as a result of antegrade movement of the 


prolapsed folds. 


Case v. This 78 year old female was admitted 
because of increasing dyspnea as a result of 
longstanding coronary heart disease. She had 
no complaints related to the gastrointestinal 
tract and her hematocrit was within normal 
limits. A routine gastrointestinal study showed 
a sliding hiatus hernia 14 cm. in diameter. A 
pseudotumor, 2.5 cm. in diameter, within the 
hernia was seen on the spot roentgenograms 1n 
the prone right anterior oblique position, 


ROENTGEN FINDINGS 


All 5 cases had moderate to large sized 
hiatus hernias, which were of the sliding 
type with the esophagogastric junction dis- 
placed into the thorax. The hernias mea- 
sured 7 to 14 cm. in maximum diameter on 
the barium filled roentgenograms. The 
pseudotumor was best demonstrated in the 
prone right anterior oblique or lateral view 





FIG. 3. Case 1. Repeat study in December 1969. 
Prone right oblique roentgenogram. The filling 
defect in the hiatus hernia (arrow) appears some- 
what larger and more sharply defined. The small 
collections of barium within it. however, still sug- 
gest that it consists of a mass of gastric rugae. 
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and involved the right posterior aspect of 
the herniated stomach. It appeared to con- 
sist of large gastric rugae present in the 
neck and base of the hernia which pro- 
lapsed intermittently into the lumen of the 
herniated stomach. This usually produced 
a somewhat lobulated filling defect in the 
right posterior aspect of the hernia into 
which the gastric rugae could be traced. 

In the 5 cases studied, the maximum size 
of these pseudotumors varied from 2 to 4 
cm. in maximum diameter. The cineroent- 
genographic studies in 2 cases (Cases їп 
and 1v) best demonstrated the development 
and reduction of the pseudotumor and con- 
firmed the impression that it was due to 
retrograde prolapse of gastric rugae into 
the hernia. In 1 case (Case т) multiple 
studies were available, 1 studv in 1964 and 
2 studies in 1969. The size of the filling 
defect in the hiatus hernia varied from 
examination to examination, appearing 
slightly larger on the later studies taken in 
December, 1969. In all cases there appeared 
to be prominence of the gastric rugae at the 
neck of the hernia and within the hernial 
sac. The physiologic factors responsible for 
the prolapse and its reduction could not be 
ascertained. from the cineroentgenographic 
studies. In onlv 1 case was the pseudotumor 
associated with additional gastric pathol- 
ogy. This case showed a benign ulcer of the 
anterior wall of the stomach at the neck of 
the hernia (Case т). 
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лс. 4. Case irr. Prone right oblique roentgenogram. 
Note the lobulated filling defect along the right 
posterior aspect of the large sliding hiatus hernia 
(arrow). 
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DISCUSSION 


Prolapse of gastric mucosa into a sliding 
hiatus hernia is apparently not rare. We 
have seen § cases in a relatively short 
period of 13 years. All 5 cases were elderly 
temales. The tendency to mucosal prolapse 
increases with age, presumably due to the 
loose attachment of the gastric mucosa to 





Fic. 5. Case ur. (2-С) Selected frames from a cineroentgenographic study of the hiatus hernia. Prone right 
oblique view. Note the prominent folds along the right posterior aspect of the neck and base of the hernia 
which prolapse into the lumen of the hernia to form the pseudotumor (small arrows). There is a small 
ulcer at the neck of the hernia on its left anterior wall (large arrow), 


the submucosa." In our Case т, large re- 
dundant folds were observed through a 
gastrotomy at laparotomv. [n this patient, 
surgical exploration was prompted by the 
repeated gastrointestinal hemorrhages and 
the persistence of the mass-like filling defect 
in the hiatus hernia. No mass was found at 
operation because of probable spontaneous 
reduction of the herniated mucosa during 
surgery. It is likely, at least in a small pro- 
portion of the cases, that the compressed 
prolapsed mucosa is the source of occult 
bleeding or even tarry stools, particularly 
in cases where no other lesion can be de- 
tected. This occurred in our Cases т and iv. 

Cineroentgenographic studies along with 
meticulous spot filming during fluoroscopy 
are the most useful methods in the explora- 
tion of the nature of the transient or per- 
sistent tumor-like filling defects in hiatus 
hernias. 


SUMMARY 


Five case reports are presented of large 
sliding hiatus hernias in elderly females in 
whom pseudotumors were noted roen tgeno- 
graphically near the neck of the hernias. 

These pseudotumors were due to large 
gastric rugae present in the neck and base 
of the hernia which prolapsed intermit- 
tently into the lumen of the herniated 
stomach. 

The nature of these pseudotumors was 
best demonstrated on cineroentgenographic 
studies. It is likely that in 2 of these cases 
this abnormality was the source of upper 
gastrointestinal bleeding. 

These pseudotumors are apparently not 
rare, especially if cineroentgenographic 
studies of large hiatus hernias are per- 
formed. 


Wolf Rosenkranz, M.D. 

Department of Radiology 

The Jewish Hospital and 
Medical Center of Brooklyn 

555 Prospect Place 

Brooklyn, New York 11238 
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A CRESCENT-SHAPED COLLECTION OF RESIDUAL 
CHOLECYSTOGRAPHIC CONTRAST MATERIAL: 
A NEW SIGN OF BENIGN GASTRIC ULCERr* 


By SIDNEY W. NELSON, M.D.f 


COLUMBUS, OHIO 


1) the last 7 vear period, while 
performing gallbladder studies which 
immediately precede many of our gastro- 
duodenal fluoroscopic examinations, I have 
encountered 8 patients, each of whom had 
an Interesting crescent-shaped collection of 
residual cholecystographic contrast ma- 
terial in the upper part of the abdomen near 
the midline or slightly to the left of it. In 
each case a subsequent barium study 
showed that this unusual collection of con- 
trast material was trapped in the depths of 
a large undermined benign ulcer of the 
gastric antrum, usually on the greater 
curvature. Unfortunately I have been able 
to locate the films of only 4 of these 8 pa- 
tients, the others having been discarded or 
lost. In the 8 observed cases the presence 
of a large gastric ulcer was verified during 
the barium studies of the stomach which 
were done either immediately after the 
cholecystographic examination or on the 
following day. 

Although this finding 1s not very com- 
mon, it is somewhat intriguing and easily 
understood. I thought it might be worth- 
while to alert radiologic colleagues to this 
interesting finding, because its presence 
makes it possible to correctly predict the 
discovery of a large benign gastric ulcer 
when the stomach is examined during sub- 
sequent barium studies. 


THE FIRST ENCOUNTER 
Such a crescent-shaped collection of 


residual cholecystographic contrast ma- 
terial (Telepaque*) was first noted? in a 


* Winthrop Laboratories Division of Sterling Drug Inc., New 
York, N. Y. 10016 


patient who had a nonvisualized gallblad- 
der (Fig. 1,7). During the barium study of 
the stomach which immediately followed 
cholecystography the crescent-shaped col- 
lection of Telepaque was shown to be lo- 
cated in a large gastric ulcer (Fig. 1, B-D) 
on the greater curvature of the antrum. 
During the initial part of the fluoroscopic 
examination with the patient in the erect 
position, I could not clearly see a communi- 
cation between the intraluminal barium 
and the crescent-shaped collection of Tele- 
paque lying inferior to it (Fig. 18). Indeed, 
I first thought that there was a large intra- 
luminal tumor of the greater curvature side 
of the antrum above the opaque crescent. 
However, after some palpation I noted a 
few streaks of barium extending from the 
superior margin of the “mass”? downward 
toward the crescent-shaped collection. of 
Telepaque. As the examination progressed 
the opaque crescent also appeared to be- 
come slightly larger and more homogeneous 
as barium was apparently squeezed into it 
as a result of my palpation of the barium- 
filled lumen above it. When the spot films 
were studied in chronologic sequence it 
became clear that the crescent-shaped col- 
lection of Telepaque and the additional 
barium were located in the most redundant 
portion of a large gastric ulcer which was 
considerably undermined and had enor- 
mous overhanging edematous margins (Fig. 
1,.9 and €). 

I postulated that this unusual crater was 
benign, because these findings would hardly 
be expected in an ulcerating carcinoma or 
lymphosarcoma which would classically be 
manifested bv an irregular somewhat 


* Presented at the Seventy-second Annual Meeting of the American Roentgen Ray Society, Boston, Massachusetts, September 28- 


October 1, 1971. 


From the Department of Radiology, The Ohio State University Hospitals, Columbus, Ohio. 


1 Chairman and Professor of Radiology. 
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lic. 0.5 The crescent sign WAS first observed in this middle-aged woman м ith epigastric pain. 


(4) Cholecystogram shows nonvisualization of the gallbladder and a large crescent-shaped, somewhat 


obliquel y-oriented collection ot Telepaque (arrows) 


near the midline of the upper left quadrant of the 


abdomen. (B-D) Subsequent barium studies of the stomach on the same morning show that liquid barium 
passed from the antral lumen into the crescent-shaped collection (arrows) via a few faintly-seen streak-like 


channels which went through the mass. 


Note that the tumor-like mass occupied the gastric lumen in both the frontal (B and C) and the lateral 
(D) projections. This mass of edematous tissue also helps to form the upper, somewhat lobulated margin 


of the crescent-shaped collection of opaque material in the crater. The crescent shape of the crater in both 
the frontal and lateral proiections is due to the fact that the entire crater is filled with opaque material 
which is tangentially traversed by the roentgen-ray beam when the patient 1s recumbent (4) or erect 


( B- D). 


saucer-shaped crater without evidence of 


undermining, overhanging edges, or such a 
high degree of occlusion of the orifice. Even 
in the more deeply ulcerating leiomyomas 
or lelomyosarcomas it is not likely that 


the orifice would be so obstructed or the 
edges so markedlv undermined, these neo- 
plastic ulcers usually being smaller (1 to 2 
cm.), more sharply defined, and usually 
with a patent neck. Conversely, the previ- 
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ously mentioned huge crater which filled so 
slowly through the tiny parallel streak-like 
communications with the lumen indicated 
that I was dealing with an almost occluded 
orifice. I thought that this appearance was 
due to an enormous amount of edematous 
tissue projecting into the orifice and into 


the lumen, so as to cause the appearance of 


neoplasm. 


DISCUSSION 


Undermining of the edges of a gastric 
ulcer is considered to be strong evidence in 
favor of the presence of acid peptic juices 
which are able to digest the submucosa 
more rapidly than the more resistant mu- 
cosa. This type of submucosal digestion 1s 
reliable evidence of benign disease, in con- 
-rast to the lack of undermining in the 
craters which occurs when the central rela- 
tively avascular portion of the luminal 
surface of a carcinoma or sarcoma becomes 
necrotic. In such tumor tissue there 1s no 
submucosa to be destroved and under- 

ined by the acid peptic juices which, al- 

though sometimes present, are usually low 
or absent. For these reasons ulcerated gas- 
tric neoplasms rarely show undermining, 
although in some the nodular edges of the 
recrotic shallow crater may occasionally 
project into the orifice. This lack of under- 
mining also precludes the presence of a 
crater “neck” which has a diameter smaller 
than that of the base, as is so frequently 
szen in the "collar button” shaped benign 
gastric ulcer. Conversely, the widest part 
of the crater in the luminal surface of a 
neoplasm is almost always the part closest 
to the lumen. 

It has been known for many years that 
ал occasional benign gastric ulcer may be 
surrounded by unusually edematous tissue 
which sometimes forms a tumor-like mass 
ir. which the small crater may not fill, and 
thus may not be recognized.! It 1s under- 
standable that such a large inflammatory 
mass might lead the radiologist to diagnose 
nsoplasm, unless he remembers that such 
an unusual inflammatory lesion can mimic 
neoplasm. If such an inflammatory mass 
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almost, but not completely, occludes the 
orifice of a large gastric ulcer, it is under- 
standable that small amounts of ingested 
cholecvstographic contrast material can 
accumulate in the crater, so that a crescent- 
shaped collection eventually forms in the 
most redundant part beneath the over- 
hanging tumor-like mass of edematous 
tissue. When the patient is in the erect posi- 
tion for long periods of time, gravitv prob- 
ablv helps the contrast material enter those 
craters on the greater curvature of the 
gastric antrum, even though the orifice is 
almost occluded by the markedly edema- 
tous tissue. 

Although the crescent sign is clearly seen 
when the roentgen-ray beam tangentially 
traverses the residual contrast material in 
the inferior portion of such a large benign 
ulcer located on the greater curvature of 
the antrum (Fig. 1; 2; and 3), the sign mav 
also occur when there is retention of con- 
trast material in the inferior recess of a 
large crater on the anterior or posterior wall 
of the gastric antrum (Fig. 4; §; and 6). In 
the latter event anv contrast material 
which enters the narrow orifice would as- 
sume a crescent-shaped appearance when 
the patient is erect, because it would gravi- 
tate into the most inferior recess of the 
undermined portion of such a crater, where 
it would be manifest as a crescent-shaped 
collection of contrast material when the 
crater is viewed ez face (Fig. 4; 5; and 6). 
To understand this concept, one need only 
imagine a hollow lens-shaped container 
which is only partly filled with an opaque 
aqueous or viscid contrast material. If the 
convex surface of this lens-shaped container 
is directed inferiorly (Fig. 3), a horizon- 
tally-directed roentgen-ray beam would 
show the opaque material to have a convex 
inferior margin and a fairly horizontal or 
possibly slightly irregular superior margin 
quite similar to the appearance of the 
crescent-shaped collections seen in large 
ulcers of the greater curvature of the gastric 
antrum (Fig. 1; and 2). However, if this 
hollow lens-shaped structure is placed in a 
vertical position with its surfaces ez face to 
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Fic. 2. Elderly man with peptic ulcer history and epigastric pain. 


(4 and В) Cholecystograms show faint opacification of the gallbladder and a crescent-shaped, somewhat 
bilobed collection of Telepaque (arrows) near the midline of the right upper quadrant of the abdomen. In 
the prone projection (7) the collection is obliquely oriented, whereas it is more horizontally oriented in the 


prone-oblique projection (B). 


Barium examination of the stomach on the same morning showed a large crater on the greater curvature 
side of the gastric antrum similar in appearance to that seen in l'igure 1. 


a roentgen-rav beam (Fig. 6), it would be 


— 


analogous to a similarly shaped crater lo- 


cated on the anterior or posterior wall of 


the stomach of an erect patient (Fig. 4; and 
5). The opaque contrast material which 
partly fills such a lens-shaped cavity would 
gravitate to its most dependent portion, 
where it would have a convex inferior mar- 
gin and a straight superior margin. Such a 
3-dimensional schematic concept helps to 
explain the behavior and appearance of the 
opaque collections of residual contrast ma- 
terial in craters which have this shape (Fig. 
6). These concepts were verified during 
subsequent barium studies of the 4 craters 
illustrated here. Unfortunatelv, it was not 
possible to study the intact fresh specimens 


immediately after operation in any of the 
cases. 


ORIENTATION OF THE CRESCENT-SHAPED 
COLLECTION OF RESIDUAL OPAQUE 
MATERIAL 

The crescent-shaped collections of chole- 
cystographic contrast material were ori- 
ented horizontally with the convexitv di- 
rected caudally or slightly obliquely with 
the convexity directed to the left and cau- 
dally, the orientation varying slightly with 
the patient’s position during the filming. A 
horizontal orientation of the retained 
opaque material would be expected in a 
gastric ulcer of the greater curvature of the 
gastric antrum when the patient is in the 
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erect position and the ulcer is seen in profile 
(Fig. 1; and 2). However, the crescent- 
shaped collection of opaque material re- 
tained in the most dependent inferior recess 
of a deeply undermined crater located on 
the anterior or posterior wall would also be 
oriented approximately horizontally when 
the patient is erect (Fig. 4; 5; and 6), ac- 
cording to the previous description of how 
such collections of contrast material behave 
in a hollow lens-shaped container. 

[t is reasonable to ask whv the crescent- 
shaped collections were oriented similarly 
on the prone and prone-oblique filming 
during the gallbladder examination and on 
the earliest erect roentgenograms made 
during the barium examination of the stom- 
ach. In the case of craters located on the 
anterior or posterior wall, I am certain that 
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the relatively similar orientation 1s due to 
the fact that such a crater is usually partly 
occupied by a mixture of viscid or semisolid 
material consisting of secretions, fluid, food, 
and granules of contrast material. Since 
most of the patients are ambulatory or sit- 
ting in bed much of the time prior to the 
cholecystographic examination, the heavy 
contrast material which enters the crater 
would gradually settle to the most depen- 
dent portion according to the explanation 
previously given (Fig. 3; and 6), and the 
lighter secretions, food, fluid, ete. would 
occupy most of the available space in the 
crater above the contrast material. These 
semisolid materials would be unlikely to 
change position readily when the patient 
changes from erect to prone position. By 
the same token, if the space in a crater 


B 


l1G. 3. Cross-sectional drawings of the type of crater illustrated in Figures 1 and 2. 


(4 and B) The markedly edematous mucosa (stippled) and submucosa | 


white) overhang the almost 


occluded orifice of the crater in the frontal (4) and lateral (B) projections. 


Note the considerable undermining beneath the overhanging edematous submucosa and mucosa. 
the crater is on the greater curvature side, the trapped barium h 


Since 
as the same crescent shape in both projec- 


tions as depicted by the white crescents on the accompanying line drawings. 


? 
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l'1G. 4. Middle-aged male dentist referred because of diagnosis of "carcinoma of the gastric antrum." 





(4) Cholecystogram shows faint visualization of the gallbladder and a thin, horizontally-oriented cres- 
cent-shaped collection of Telepaque (arrows) in the upper part of the abdomen near the midline. (B- D) 
Barium study of the stomach on the same morning shows what at first looked like an intraluminal mass 
(B, upper arrows) above the opaque crescent (5, lower arrows). The crater (C and D) slowly filled with 
barium during palpation. The crescent-shaped collection of Telepaque is in the most Inferior recess of an 
undermined benign gastric ulcer located on the anterior м all of the stomach. This crater is not seen tangen- 
tially (as were those in Fiz. 1 and 6), but is oriented more in the en face projection (see drawing in Fig. 6). 
The oblique or almost en face proJection of the crater is best appreciated when the crater is completely 
filled with barium and T lepaque (D). 

Note the obliquely-seen cuff of edematous tissue around the crater orifice (D, upper arrows) and the 
tendency of such tissue to simulate an appearance of neoplasm (B and C). 
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Fic. 5. A middle-aged female with nonspecific epigastric distress. 


(4) Prone and (B) prone-oblique cholecystograms show nonvisualization of the gallbladder and a 
crescent-shaped, somewhat obliquely-oriented collection of residual Telepaque (arrows) in the left upper 
abdominal quadrant near the midline. (C and D) Subsequent barium study on the same morning shows 
incomplete filling of a crater (arrows) thought to be on the anterior or posterior wall of the gastric antrum. 
'The residual Telepaque can clearly be seen in the most redundant inferior recess of the crater (C), before 
it is obscured by additional barium (D). 

Note the centrally located radiolucent mass of blood, food, or secretions occupying some of the space in 
the central part of the crater (C and D). See Figure 6 for diagrammatic explanation of the crescent-shaped 
collection of residual Telepaque in the inferior recess of undermined craters which are seen en face (as in 


р) 


this case), or partially ez face (as іп Fig. 4), rather than in profile as in Figures 1, 2, and 3. 
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1С. 6. (4) Artist's drawing of en face view and (B) cross-section in lateral projection of a large undermined 


ulcer on the posterior wall of the gastric antrum. In the lateral projection (B), note the edematous over- 
hanging mucosa (stippled) and submucosa (white). 

In the en face projection (4) the small crater-orifice in the center of the edematous tissue overhangs the 
crater (dotted circle). Opaque material such as Telepaque or barium which passes through the orifice gravi- 
tates to the most inferior recess of the crater, where it can accumulate as an opaque crescent (see white-on- 
black line drawing in 4), thus explaining the appearance in Figure $. [t also helps to explain the appearance 
in Figure 4 in which the Telepaque has gravitated to the most inferior portion of an undermined crater 


viewed in the oblique projection. 


[t should be noted that opaque material in such craters viewed in profile on the greater curvature (Fig. A 
2, and 3) will have a crescent shape in both frontal and lateral projections, whereas the opaque collection 


seen in the inferior recess of a crater on the anterior or posterior wa 





| will also have a crescent shape when 


seen ел face. However, in the lateral projection such an opaque collection in the inferior recess of a crater 
on the anterior or posterior wall would appear as seen on the white-on-black line drawing in B. 


located on the greater curvature of the 
antrum is filled with contrast material and 
secretions, and if this space happens to be 
lens-shaped, and if 1t happens to be seen in 
profile as is a greater curvature antral 
crater (Fig. 1; and 2), then the tangentially- 
seen collection of trapped opaque material 
will be manifested as a “crescent” when 
filmed in either the recumbent or erect posi- 
tion. The semisolid or viscid state of the 
opaque and the nonopaque materials in 
such ulcers probably explains why the 4 
cases illustrated here all showed the cres- 


cent sign on the recumbent gallbladder ex- 
amination as well as on subsequent erect 
barium studies of the stomach. 


THE DIAGNOSTIC SIGNIFICANCE 
OF THE CRESCENT SIGN 

The fact that all of the craters in which 
this sign was present turned out to be 
benign was of great interest. The presence 
of normal amounts of free acid would cer- 
tainly help explain the unusual degree of 
submucosal destruction with subsequent 
undermining of the mucosa so as to cause 
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such large craters. It is also of interest that 
the markedly edematous tissue which 
partly occludes the crater orifice helps to 
form the inner (luminal) margin of the 
crescent-shaped ulcer. These findings which 
are so indicative of benign disease are the 
distinguishing features of this sign. How- 
ever, since the vast majority of gastric 
ulcers (usually over 95 per cent) 77 a general 
hospital turn out to be benign, the fact that 
the tour illustrated crescent-shaped collec- 
tions of cholecystographic contrast ma- 
terial happened to delineate large benign 
ulcers does not have any statistical valid- 
itv. Admittedly, it 1s likely that patients 
with such large gastric craters would have 
symptoms (all of ours did), and most 
would, therefore, have barium studies of 
the stomach and duodenum. The ulcer 
would thus be diagnosed in most cases, 
even if the sign had not been noted previ- 
ously during cholecystography. However, 
the sign 1s worth remembering because it 1s 
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so highly suggestive of a large benign gas- 
tric ulcer, even though the subsequent 
barium study of the stomach may be highly 
suggestive of a neoplasm. 

Since absorption of the cholecystographic 
contrast material would not be expected to 
occur from the base of such a crater, a 
poorly or nonvisualizing gallbladder in a 
patient with a large crescent-shaped collec- 
tion of residual cholecystographic contrast 
material should suggest a lack of absorption 
due to the retention of much of the chole- 
cystographic contrast material in a large 
gastric ulcer of the type mentioned in this 
article. As stated previously, these dense 
concentrated collections of cholecystographic 
contrast material are not to be confused 
with the more dispersed collections which 
are mixed with gastric secretions in pa- 
tients with gastric outlet obstruction or 
gastric stasis due to other disease processes 
not associated with obstruction; e.g., dia- 
betic gastropathy. In the latter type of 





FIG. 


7. An elderly lady with weight loss and epigastric distress. 


(4) Cholecystogram shows nonvisualization of the gallbladder and an irregular and somewhat crescent- 
shaped, obliquely-oriented collection of Telepaque (arrows) in the left upper quadrant of the abdomen. 
(B and C) Subsequent barium examination shows a huge gastric ulcer on the posteromedial wall of the 
body of the stomach (arrows). In the prone position (B) the ulcer is partly filled with gas (arrows), and 
the lateral roentgenogram (C) shows the huge crater filled with barium (arrows). 

The orifice of this particular crater was not occluded by edematous mucosa as was true of the previously 
described craters (Fig. 1-6), and the irregular collection of residual Telepaque is located in the most re- 
dundant part of the large crater which is seen primarily ez face (A4). 

All films were exposed in the recumbent position because of the patient's condition, 
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retention the residual contrast material is 
intermixed and scattered heterogeneously 
throughout the intraluminal contents. 


OTHER LESIONS CHARACTERIZED BY 
CURVILINEAR COLLECTIONS OF 
POSITIVE CONTRAST MATERIAL 


A fifth patient with a large benign gastric 
ulcer located on the posteromedial wall of 
the distal portion ot the bodv of the stom- 
ach (Fig. 7) had a somewhat irregular hemi- 
spheric collection of residual Telepaque on 
a cholecystogram made immediately prior 
to the barium study of the stomach. Unfor- 
tunatelv, it was necessarv to examine the 
stomach with this patient in the recumbent 
position in which the horizontal beam was 
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not used to profile the most dependent por- 
tion of the contrast collection tangentially. 
It the horizontal beam had been used, it is 
probable that the crescent sign may have 
been shown. The most redundant part of 
the crater showed a somewhat lobulated 
elongated collection of cholecystographic 
contrast material, whereas the higher re- 
cesses of the crater were outlined by gas, 
the composite outline being that of a some- 
what lobulated oval (Fig. 7). The signifi- 
cance of this localized collection of gas and 
lelepaque was recognized only in retro- 
spect, although the presence of a large 
gastric ulcer might well have been sus- 
pected, since the patient had no previous 
barium examinations. Under these circum- 





Fic. 8. (4-D) Composite illustration to show the appearance of the "crescent sign" in benign ulcers and (E) 
the appearance of residual Telepaque in the large gastric ulcer on the posterior wall. (F) The residual 
Telepaque in the diverticulum of the inner aspect of the second portion of the duodenum is oriented more 
vertically than the crescent-shaped collections in the benign gastric ulcers (4—D). 

Barium studies will easily differentiate between a gastric ulcer and a duodenal diverticulum. 
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stances the presence of such a collection of 
residual cholecvstographic contrast ma- 
terial and gas should have aroused suspi- 
cion of a large gastric ulcer. 

Occasionally cholecvstographic contrast 
material is retained within a duodenal 
diverticulum. We have seen 1 patient with 
a duodenal diverticulum which contained 
a somewhat crescent-shaped collection of 
cholecystographic contrast material (Fig. 
8F). This opaque crescent was more verti- 
cally oriented than were any of the collec- 
tions within the gastric ulcers illustrated 
here (Fig. 8, 4-D) and was also clearly 
below the level of the antrum of the hori- 
zontally oriented stomach. Subsequent 
barium study easily differentiated the duo- 
denal diverticulum from a gastric ulcer. 


SUMMARY 


A crescent-shaped collection of residual 
cholecystographic contrast material has 
been encountered in 8 patients, who were 
subsequently proven to have benign gastric 
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ulcers characterized by marked undermin- 
ing and overhanging edges of markedly 
edematous tissue which sometimes vir- 
tually occluded the communication. be- 
tween the crater and the gastric lumen. 

[t is believed that this sign 1s highly sug- 
gestive of a large benign gastric ulcer. 

The presence of this sign during chole- 
cvstography can alert the radiologist to the 
presence of a benign gastric ulcer even if the 
subsequent barium studies show what looks 
like neoplasm. 


Department of Radiology 

The Ohio State University Hospitals 
410 W. 1oth Avenue 

Columbus, Ohio 43210 
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HYPOTONIC BARIUM ENEMA EXAMINATION* 


By JOSEPH T. FERRUCCI, Jr., M.D. 


BOSTON, MASSACHUSETTS 


OTE muscle spasm is a prominent 

feature of many disorders of the colon 
and accounts for a number of difficulties in 
the roentgenographic diagnosis of colonic 
disease. Colonic "valves" or “sphincters” 
have been misinterpreted as stenotic le- 
sions??? apparent stricture formation in 
ulcerative colitis has been shown to be 
merely the result of smooth muscle spasm 
and hypertrophy.? During the performance 
of a colon examination, patients with in- 
Hammatory or functional disease may ex- 
perience severe abdominal distress forcing 
premature termination of the enema study 
and hence an inconclusive result. This is a 
frequent problem in patients with diver- 
ticular disease in whom sigmoid spasm 
prevents adequate filling of the proximal 
colon. 

Pastexperience with anticholinergic drugs 
for hypotonic duodenography has indicated 
their effectiveness in diminishing smooth 
muscle tone for more accurate anatomic 
definition during barium examination of 
the pancreas and duodenum. Although the 
use of anticholinergic agents for roentgenc- 
graphic examination of the colon is well 
known in Europe, the technique is infre- 
quently mentioned in this country." 

This report describes the indications and 
techniques for the use of anticholinergic 
drugs in roentgenographic examination of 
the colon. 


MATERIAL 


The clinical material forming the basis of 
this report consists of 54 patients examined 
by hypotonic barium enema in the Depart- 
ment of Radiology at the Massachusetts 
General Hospital since 1969. 

The hypotonic technique was used pri- 
marily as a follow-up method in “problem 
cases" where the initial barium enema 
study was considered inconclusive or in- 


TABLE | 


INDICATIONS FOR HYPOTONIC BARIUM EN EMA 
EXAMINATION 








1. Diffuse painful spasm 
Ulcerative or granulomatous colitis 
Functional disorders 
. Localized narrowing ? spasm vs constricting lesion 
Colonic valves or sphincters 
Evaluation of strictures in colitis 
Diverticular disease with sigmoid spasm 
4. Reduction of smooth muscle tone for adequate 
distention during air contrast study 
5. Functional inability to retain enema, especially 
aged patients 


دم 
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complete. A wide variety of clinical situa- 
tions was encountered in which heightened 
smooth muscle tone or spasm appeared to 
contribute to the diagnostic difficulty. 
These included patients with functional 
and inflammatory bowel disorders as well 
as both local and diffuse colonic abnormal- 
ity. 

The indications for hypotonic barium 
enema examination are presented in Table 
1. In 23 patients (42 per cent) the diagnosis 
was diverticulosis or diverticulitis of the 
sigmoid; 10 patients (19 per cent) had 
chronic ulcerative or granulomatous colitis; 
and § (9 per cent) had primary adeno- 
carcinoma. 

In this series all patients were examined 
using probanthine.* A detailed review of 
the pharmacology of probanthine, includ- 
ing side effects and contraindications has 
been presented elsewhere.! Major contra- 
indications include glaucoma, prostatism, 
angina pectoris, and significant cardiac 
arrhythmias. Side effects are related to dose 
and route of administration. In this series, 
30-45 mg. of probanthine by intramuscular 
injection was used. Transient side effects of 
mild tachycardia, blurring of vision, and 


*Probanthine, propantheline bromide. G. D, Searle & Co. 


* From the Departments of Radiology, Harvard Medical School and the Massachusetts General Hospital, Boston, Massachusetts. 
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dry mouth may occur. Male patients are 
instructed to void prior to the procedure to 
avoid late urinary retention. Where pos- 
sible, the attending physician should be 
consulted before administering proban- 
thine. Probanthine is not given to patients 
who come to the radiology department un- 
accompanied. Similarly, patients are 1n- 
structed not to drive after receiving pro- 
banthine because of the effects of the drug 
on visual accommodation of the eves. 


TECHNIQUE 


The hypotonic enema examination 15 
performed when the findings on a standard 
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enema examination are inconclusive or 
when severe painful spasm and involuntary 
evacuation indicates that repeat of the 
standard study would be inadvisable. 

[n patients with severe spasm or local- 
ized narrowing, probanthine is adminis- 
tered as soon as the nature of the problem 
becomes apparent. With the patient re- 
maining on the fluoroscopic table, perhaps 
partially filled with barium from the initial 
enema, probanthine is administered intra- 
muscularly, assuming that no medical con- 
traindications exist. Five minutes after 
administration of the drug the enema ex- 
amination is resumed and the spastic or 





Fic. 1. Pseudo-obstruction of the sigmoid in diver- 
ticulosis overcome with probanthine. (4) Standard 
enema  roentgenogram. Complete obstruction 
despite 3 successive attempts at filling. (B) Hypo- 
tonic enema roentgenogram. Five minutes later 
probanthine was administered and complete filling 
readily obtained. (C) Postevacuation roentgeno- 
gram discloses prompt and adequate emptying. No 
unusual retention of barium. Diagnosis: Diverticu- 
losis with spasm. 
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їс. 2. Nondiagnostic standard enema examination followed by definite probanthine study. (4) Standard 


- 


enema roentgenogram. Involuntary evacuation occurred before adequate fluoroscopic or roentgenographic 
study could be done. A cecal mass is suggested. (B) Н ypotonic enema roentgenogram. One day later com- 
plete filling is accomplished after administration of probanthine, and a cecal lesion is confirmed. Diagnosis: 


Carcinoma of the cecum. 


narrowed segment is observed fluoroscopi- 
cally for the onset of relaxation. The enema 
examination Is then completed in the usual 
manner. Recovery of colonic muscle tone 
occurs within 15-30 minutes and evacua- 
tion then proceeds in normal fashion. 

Even patients with marked delay or 
apparent obstruction to retrograde filling 
associated with diverticular disease of the 
sigmoid generally demonstrate satisfactory 
colonic evacuation (Fig. т, 4-C). To date, 
no instance of prolonged barium retention 
or impaction has occurred. However, ba- 
rium should not be allowed to overfill the 
hvpotonic colon proximal to a rigid un- 
vielding segment, since theoreticallv there 
would be a greater risk of inspissation of 
barium within the proximal portion of the 
colon. 

When vigorous preparation of the colon 
is employed prior to an air contrast study, 
probanthine can be usec to control result- 
ing spasm. In this case, -he drug is admin- 
istered immediately prior to the procedure 
and filling is carried out in the usual man- 
ner. 


RESULTS AND DISCUSSION 


In this selected group of "problem" 
examinations of the colon, the probanthine 


enema reduced patient discomfort or im- 
proved the quality of the study in the ma- 
Jority of cases. For the elderly patient with 
painful spasm or inability to retain the 
standard enema, the probanthine study 
affords a well-tolerated method to obtain a 
colonic study of diagnostic quality (Fig. 2 
4 and В). 

In many instances an inconclusive study 
was salvaged and a specific diagnosis ob- 
tained. For example, when diverticulitis is 
suspected in an area of sigmoid spasm, the 
spasmolytic effect may permit sufficient 
relaxation so that microperforations fill, 
thus permitting a firm roentgenographic 
diagnosis (Fig. 3, Æ and B). Patients whose 
Initial examination of the colon cannot be 
completed because of painful spasm may 
be saved a return visit on a later day. In 
view of the frequency with which diverticu- 
losis of the sigmoid is associated with severe 
spasm and pseudo-obstruction, this is a 
significant consideration. 

Most patients with diverticular disease 
do exhibit some response to probanthine. 
Nonetheless, interpretation of a hypotonic 
enema examination is determined by the 
anatomic findings rather than the response 
to the spasmolytic drug. 

A distinct response to probanthine with 


) 


O 
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lic. 3. Hypotonic enema may permit a firm diagnosis in suspected diverticulitis. (47) Standard enema 
roentgenogram. A stenosing lesion of the sigmoid with thickened mucosal folds and partial obstruction is 
demonstrated. A few diverticula are present and a small collection of gas is visible above the narrowed area 
(arrows). A definite diagnosis is not possible. (B) Hypotonic enema roentgenogram. Five minutes later 
probanthine study shows the segment to be distensible; barium fills a sinus tract and gas-containing abscess 
cavity. Diagnosis: Acute diverticulitis with abscess formation. (Reproduced with permission of Radiol. 
Clin. North America?) 





l'1G. 4. Response to probanthine does not distinguish tumor from benign disease. (4) Standard enema 
roentgenogram. Complete obstruction of the sigmoid colon. (B) Hypotonic enema roentgenogram 1 day 
later. The stenotic segment distends; however, a distal shelf is suggested. Diagnosis: Carcinoma of the 
sigmoid. 
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distention of a narrowed segment is reassur- 
ing, but is of limited value in distinguishing 
carcinoma from benign disease. Of the 23 
patients with diverticular disease, 4 (17 per 
cent) showed no significant response to the 
administration of probanthine. On the 
contrary, an obstructing carcinoma may 
show a definite response possibly related to 
associated smooth muscle spasm (Fig. 4, 
A and B). Consequently, residual anatomic 
abnormality persisting after probanthine 
must be evaluated according to conven- 
tional roentgenographic signs. 


SUMMARY 


Smooth muscle spasm accompanies a 
variety of colonic disorders, and during 
colonic examination may cause significant 
abdominal distress, as well as an incom- 
plete or inconclusive study. 

Probanthine-aided examination of the 
colon is of value whenever smooth muscle 
spasm is encountered. This technique was 
used in £4 patients with inflammatory and 
functional bowel disease, whose initial 
barium enema examination was inconclu- 
sive or incomplete. Using this method in 
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"problem" studies, it was possible to reduce 
patient discomfort, salvage unsatisfactory 
studies, and increase diagnostic accuracy in 
a broad spectrum of colonic disorders. 
The technique is consistently useful in 
diverticular disease of the sigmoid and 1s 
particularly applicable to the large number 
of patients with partial sigmoid obstruction 
secondary to diverticulosis with spasm. 


Department of Radiology 
Massachusetts General Hospital 
Boston, Massachusetts 02114 
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HYPOTONIC DUODENOGRAPHY IN THE EVALU- 
ATION OF CHOLEDOCHOLITHIASIS AND 
OBSTRUCTIVE JAUNDICE* 


By ROBERT L. BREE, M.D.,t and ROBERT E. FLYNN, M.D. 


PHOENIX, 


YPOTONIC duodenography in the 
evaluation of the head of the pancreas 
has been established as a useful method in 
diagnosis." [n recent years, evaluation of 
the duodenum itself has been described, 
especially in relation to postbulbar ulcera- 
tion and stricture.? The normal anatomy of 
the perivaterian area of the duodenal loop 
has been very well outlined bv Ferrucci 
et al.,î and with this normal anatomy as a 
guide, we have found it possible to detect 
Impacted common bile duct stones by 
hypotonic duodenography. In several re- 
ports, patients with choledocholithiasis 
have been described with the typical find- 
ings of smooth enlargement of the papilla 
of Мағег,4:6.7,11—13 
It is the purpose of this report to present 
a series of patients with choledocholithiasis 
diagnosed or confirmed bv hvpotonic duo- 
denography. Examples of carcinoma of the 
papilla of Vater and carcinoma of the head 
of the pancreas are also included as differ- 
ential possibilities. 


MATERIAL AND METHOD 


During the past 6 months, selected 
patients with obstructive jaundice were 
studied with hypotonic duodenography. 

All of the patients presented with signs 
of obstructive jaundice. In several patients 
elevation of several liver enzyme values 
made this conclusion equivocal. 

Hypotonic duodenography was performed, 
using the tube method, with intramuscular 
injection of 30 to 60 mg. of propantheline 
bromide (Pro-Banthine). 

In 8 patients, enlargement of the papilla 
of Vater was identified, based on the cri- 
teria of Ferrucci e£ al.f In these patients, the 





ARIZONA 


roentgenographic image of the papilla mea- 
sured at least 2.0 cm. in greatest diameter. 
One case, interpreted as papillary edema, 
was found to have carcinoma of the head of 
the pancreas. A second case with a 5.0 cm. 


dE 


Itc. 1. Case 1. Hypotonic duodenogram with barium 
contrast demonstrates markedly enlarged papilla 
of Vater. The enlargement is smooth, and the size 
IS 3.2XX 2.0 cm. A large stone is impacted in the 
distal common duct. 


* From the Department of Radiology, St. Joseph's Hospital and Medical Center, Phoenix, Arizona. 
Т Present Address: Department of Radiology, University of Michigan Medical School, Ann Arbor, Michigan. 
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тс. 2. Case 11. Upper gastrointestinal roentgenogram 
showing no definite abnormality. 





















papilla was interpreted as representing 
either edema or neoplasm. This was a 
carcinoma of the papilla of Vater. There 
was 1 false negative: a patient with a 
stone impacted high in the common duct 
and a stricture of the ampulla. 


REPORT OF CASES 


Case І. А $8 year old man was admitted to 
the hospital with complaints of dark urine, 
yellow skin. and light stools for 34 weeks. 
Physical examination was unremarkable, ex- 
cept for scleral icterus. The alkaline phos- 
phatase was 154 units. Bilirubin was 2.2 mg. 
per cent, and SGOT was 52 units. 

Hypotonic duodenogram showed a very large 
papilla of Vater measuring 3.2 cm.X 2.0 cm. 
(Fig. 1). The enlargement was smooth. 
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At surgery, a large impacted stone was re- 
moved from the common bile duct, and because 
of the severe papillary edema, a sphincterotomy 
was performed. 


Case и. A бо year old man was admitted to 
the hospital with a history of jaundice for 1 





Fic. 5. Case п. Following removal of stones, there 1s 
patency of the ampulla with continued evidence ot 
edema of the papilla. 


month. He complained of dark urine, light 
stools, joint pain and itching. Bilirubin was 
15.5 mg. per cent. Alkaline phosphatase was 
250 units and SGOT was 385 units. A rose 
bengal liver scan showed no intestinal activity. 
A liver biopsy demonstrated cholestasis. Upper 
gastrointestinal series was interpreted as nor- 





ем 


Fic. 4. Case п. Surgical cholangiogram shows mal (Fig. 2). 


choledocholithiasis with incomplete obstruction. Hvpotonic | duodenogram showed | marked 


< СА 
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Fic. 3. Case п. (4) Barium filled duodenum demonstrates enlarged papilla. (B) Air contrast roentgenogram 
further delineates the smooth mass measuring 2.4 X I.5 cm. 





ic. 6. Case ш. (4) Barium filled duodenum demonstrates enlarged papilla and longitudinal fold. (B) Air 
contrast examination shows the smooth filling defect, which is elongated, indicating considerable edema 
of the longitudinal fold. A duodenal diverticulum is present. 


smooth enlargement of the papilla of Vater. 
The dimensions of the papilla were 2.4 X 1.6 
cm. (Fig. 5, 4 and B). An operative cholangio- 
gram demonstrated multiple common duct 
stones and obstruction (Fig. 4). 

Following removal of the stones, there was 
decompression of the duct and free flow of con- 
trast material into the duodenum. The edema- 
tous papilla was again well seen (Fig. $). 


Case Ш. A 64 year old man was admitted 
with a history of jaundice for 2 months. He 
complained of indigestion and fatty food in- 
tolerance. He had dark urine and light stools. 
There was a recent 20 pound weight loss. 


Bilirubin was 19 mg. per cent, with 16.2 mg. per 
cent direct. SGOT was 130 units and alkaline 
phosphatase was 260 units. A working diagnosis 
of carcinoma of the pancreas was made. 

Fy potonic duodenogram showed a moderately 
enlarged papilla measuring 2.4X1.0 cm. A 
large portion of this image was felt to be edema 
of the longitudinal fold (Fig. 6, 4 and В). 
Transhepatic cholangiogram showed a 
markedly dilated biliary tree and multiple 
large stones in the common bile duct with 
impaction at the distal end (Fig. 7, 4 and B). 

At surgery, the stones were removed, but the 
patient expired following surgery from hepa- 
torenal failure. 
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CASE 1v. А $2 year old female was admitted 
for evaluation of progressive jaundice and ab- 
dominal pain. Bilirubin was 1.0 mg. per cent 
but there was history of recent jaundice. Al- 
kaline phosphatase was 360 units and SGOT 
was 120 units. An intravenous cholangiogram 
demonstrated incomplete obstruction of the 
common bile duct with the point of obstruction 
not identified. 

Hypotonic duodenogram demonstrated a 
large defect in the region of the papilla of Vater, 
which was interpreted as the papilla. The defect 
measured 3.5X 1.0 cm. (Fig. 8, апа B). 

At surgery, a large carcinoma of the head of 
the pancreas was found, which was partially 
obstructing the common bile duct. 


7. Case ш. (4) Transhepatic cholangiogram with markedly dilated biliary tree and multiple stones in 
the common duct. (B) View of the distal common bile duct with contrast material in the duodenum showing 
meniscus of impacted stone and relationship to the papilla. 


CASE v. A 63 year old female was admitted to 
the hospital with a chief complaint of epigastric 
pain. She noticed dark urine for 1 day. She had 
a cholecystectomy 5 years previously. Her 
bilirubin was 4.0 mg. per cent with 2.8 mg. per 
cent direct. Alkaline phosphatase measured 
350 units. SGOT was 180 units. 

Hy potonic duodenogram demonstrated an in- 
tramural mass on the medial wall of the duo- 
denal loop at the junction of the second and 
third portions measuring 2.0X 2.0 cm. (Fig. 9). 
Because of the history, this was felt to be the 
papilla of Vater in a lower position than nor- 
mal. 

At surgery, an impacted common duct stone 
was found. 
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liG. 8. Case ту. (A and В) Barium filled duodenum demonstrates filling defect below the promontory in the 
region of the papilla of Vater (arrow). The folds appear normal. At surgery, a carcinoma of the head of the 
pancreas was found. 


A postoperative cholangiogram confirmed the 
low position of the ampulla of Vater (Fig. 10). 


Case vi. A 68 year old Chinese man was ad- 
mitted with a chief complaint of chronic 
epigastric pain. Upper gastrointestinal series 
was normal. The gallbladder did not visualize 
on oral cholecystography. Dark urine and light 
stools were noted. Initial bilirubin was Ig mg. 
per cent, but after about 6 to 7 days, it dropped 
to a level of 1.9 mg. per cent. SGOT measured 
34 units and alkaline phosphatase 161 units. 
Intravenous cholangiogram demonstrated a 


jaundice ıt 


large obstructing calculus high in the common 
duct (Fig. 11). 

Hy potonic duodenogram demonstrated a mod- 
erately enlarged papilla measuring 3.0 X 1.0 cm. 
(Fig. 12). Because of the changing level of 
that the calculi 
initially impacted, but the impaction was sub- 


was felt were 
sequently relieved. 

At surgerv, multiple calculi were removed 
from the common bile duct, the largest mea- 
suring 3.0 cm. 


CASE уп. A 72 year old man was admitted 


Vor. 116, No. 4 Hypotonic Duodenographv 315 


to St. Joseph’s Hospital witha history of having : > ¥ 
Fad a recent cholecystectomy, but because of s. 
associated pancreatitis, a T-tube was placed in 
the common bile duct without exploration. 
Following surgery, the patient remained jaun- 
ciced. A cholangiogram demonstrated a large 
calculus at the distal common bile duct (Fig. 
I 3). 

Hypotonic duodenograms were obtained to 
evaluate the size of the papilla. The papilla was 
markedly edematous, measuring 3.7 X2.2 cm. 
(Fig. 14, апа B). 





тс. то. Case v. Postoperative cholangiogram dem- 
onstrates low insertion of the common bile duct. 





Fic. 9. Case v. Air contrast duodenogram shows 
promontory (P) and straight segment (S). A 2.0 
X 2.0 cm. filling defect below the straight segment Fic. 11. Case vi. Intravenous cholangiogram shows 
(arrows) was found to be the papilla. At surgery dilated common bile duct with large obstructing 
a common duct stone was found. calculus (arrow). 





Case vi. Air contrast duodenogram shows 


IG. 2 


enlarged papilla measuring 3.0 X 1.0 cm. (arrow). 


Multiple stones were found in the duct. 


Case VIII. A 28 year old man presented to 
the hospital with severe jaundice and epigastric 
pain. Bilirubin was 12.0 mg. per cent, alkaline 
phosphatase was 270 units, and SGOT 46c 
units. 

Hy potonic duodenogram was normal (Fig. 15). 
A transhepatic cholangiogram demonstrated a 
stone impacted high in the common bile duct. 

At surgery, only 1 stone was found, and the 
ampulla was extremely stenotic. A choledo 


jaundice. Bilirubin was 
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choduodenostomy Was subsequently per- 


formed. 


CASE IX. A гб 


the hospita 


year old woman presented to 





with a history of recent onset of 
mg. per cent, and 
alkaline phosphatase was 65 units. No other 
abnormal laboratory studies were apparent. 

Hy potonic duodenogram demonstrated smooth 
enlargement of the papilla of Vater, which 
measured §.5X2.5 cm. (Fig. 16). Papillary 
edema was suspected, but neoplasm was also 
considered because of the size. 

At operation, carcinoma of the papilla of 
Vater was found. 


DISCUSSION 


The problem of jaundice of unknown 
etiology has been difficult tO assess by 


“тс. 13. Case уп. Direct cholangiogram shows mild 
ductal dilatation and obstructing calculus. 
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Fic. 14. Case уп. (4) Air contrast duodenogram shows markedly edematous papilla measuring 3.7 X 2.2 cm. 
(B) Different obliquity shows similar findings. 


roentgenographic means. In most cases, the 
bilirubin is elevated, and intravenous chol- 
angiography is impossible. Enzyme eleva- 
tions can be misleading with SGOT and 
alkaline phosphatase elevated in most of 
the cases presented. 

The rationale for the performance of 
hypotonic duodenography for jaundice 
centers around the determination of whether 
obstruction is present. With hypotonic 
duodenography, one is able to contribute to 
the decision if hepatic disease or obstruc- 
tion is the cause of the jaundice. If the 
hypotonic duodenogram is normal, this 
helps the clinician determine if surgery 
should be performed or postponed. In the 
case of an abnormal duodenogram, further 
studies may be performed, including trans- 
nepatic cholangiography and angiography, 
followed by surgery.‘ 


The procedure is relatively simple to 
perform using the method advocated by 
Ferrucci and Benedict? Using 30 mg. ot 
Pro-Banthine intramuscularly and using 
combinations of barium and air, adequate 
analysis of the duodenum 15 possible in 
nearly all cases. Complications have been 
nonexistent in our experience. Occasionally, 
patients have complained of difficulty in 
urinating for 12 hours following the proce- 
dure, but we have not had to insert a ure- 
thral catheter in any patient. The proce- 
dure is contraindicated in glaucoma or 
cardiac arrhythmia.’ We routinely empty 
the stomach of all air and barium before 
withdrawing the tube, to prevent gastric 
distention. 

The average greatest diameter of the 
papilla of Vater in 6 cases of impacted com- 
mon duct stones was 2.8 cm. Considering 
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FIG. 
tient had 
bile duct. 


15. Case уш. Normal duodenogram. The pa- 


à stone impacted high in the common 


some magnification in fluoroscopic spot 
filming, 2.0 cm. 
would Poppel and asso- 


an average size of about 


seem realistic. 


ciates!" demonstrated an average size of 


the papilla as 1.5 cm. 
mens. 


in anatomic speci- 
In later publications, however, a 
maximum size of 1.5 cm. is generally recog- 
nized as the upper limit of normal. 67a 

The longitudinal fold mav also be in- 
volved in the edemat: OUS process and con 
tribute to the size of the papill: rv image. 
In Case ти, the papillary size is Ponts 
normal, but the longitudinal fold is widened 
1 elongated, indicating edema? (Fig. 6, 

7 and В). 

The problem of differentiating edema of 
the papilla of Vater from neoplasm of the 
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papilla or of the head of the pancreas mas 
be difficult. Carcinoma of the head of the 
pancreas was found in Case Iv (Fig. 8, 4 
and В) a defect was 
identified, but without the usual mucosal 
alterations." The interpretation was that of 
an intrinsic. defect, rather than extrinsic. 
The probability exists, however, that the 
papilla may have been enlarged from the 
carcinoma, Further evaluation. with angi- 
ography may have established the correct 


duodenographv, 


diagnosis. 
Carcinoma of the papilla of Vater in its 


liG. 16. Case тх. Hypotonic duodenogram with air 
contrast showing markedly enlarged papilla mea- 
suring 5.5X2.5 cm. No ulceration or mucosal ir- 
regularity was identified. At surgery, a carcinoma 
of the papilla of Vater was found. 
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early stage may be impossible to differen- 
tiate from papillary edema. This was the 
differential problem in Case 1x. The size of 
the papilla may be 2.0 to 3.0 cm., and the 
image may be smooth. As this neoplasm 
grows, however, mucosal irregularities, 
vegetative growths and ulcerations can be 
identified. ^! None of these findings were 
appreciated in Case 1x (Fig. 16). The value 
of the duodenogram is still great, however, 
because of the abnormalities found. 

When calculi are impacted high in the 
common bile duct, as in Case viri, the diag- 
nosis cannot be made by hypotonic duo- 
denography, and further diagnostic proce- 
dures may be attempted (Fig. 15). This 
would be a major drawback of total reliance 
upon the duodenogram for a decision to 
delay operation. 

The differentiation of enlargement of the 
papilla and longitudinal fold secondary to 
pancreatitis, from edema of a common duct 
stone, is also a consideration. The clinical 
findings, however, should be helpful in this 
regard. 

Aberrant positions of the papilla of Vater 
should be searched for in the interpretation 
of the duodenogram. In Case v, a typical 
appearance of the promontory is seen in a 
normal position. However, the papilla 15 
located far below the promontory (Fig. 9). 
This finding, as discussed by Ferrucci e a/," 
is unusual and must be recognized. 


SUMMARY 


Hypotonic duodenography has been found 
to be of definite value in the preoperative 
diagnosis of choledocholithiasis. 

Bv evaluating the size of the papilla of 
Vater, as visualized on the duodenogram, 
edema of the papilla can be detected. A 
papilla larger than 1.5 cm. is considered 
abnormal. 

Nine cases are reported, including 1 false 
negative because of high impaction of a 
stone; 1 false positive was carcinoma of the 
pancreas. One case of carcinoma of the 
papilla of Vater, showing smooth enlarge- 
ment of the papilla which we associate with 
edema, is also presented. 
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The value of the duodenogram in ditter- 
entiating obstructive from nonobstructive 
jaundice 1s stressed. 


Robert L. Bree, M.D. 

Department of Radiology 

University of Michigan Medical School 
Ann Arbor, Michigan 48104 
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USE OF THE C-TERMINAL OCTAPEPTIDE OF CHOLE- 
CYSTOKININ FOR GALLBLADDER EVACU- 
ATION IN CHOLECYSTOGRAPH Y* 


By PAVO HEDNER and ANDERS LUNDERQUIST 


LUND, 


REPARATIONS of cholecystokinin 

(CCK) extracted from swine intestine 
have proved to be a valuable aid in roent- 
gen diagnostics, principally for evacuation 
of the gallbladder in connection with chole- 
cystography. More than 200,000 intra- 
venous injections of refined CCK have been 
given, up to 1970, without serious side 
reactions.’ 

However, due to limited supply of raw 
material and increasing cost, extracted 
CCK of good purity is no longer commer- 
cially available everywhere for routine 
clinical use. 

After development of purification proce- 
dures of increasing efficiency, Mutt and 
Jorpes? were able to perform a structural 
analysis of porcine CCK. They found the 
hormone to be a linear polvpeptide con- 
taining 33 amino acids. Thev observed that 
among he products resulting from tryptic 
degradation of the molec ule, the C-terminal 
octapeptide was highly active. This C-ter- 
minal octapeptide of CCK was synthesized 
by Ondetti eż al" and shown in animal 
experiments to affect the gallbladder, 
sphincter of Oddi, small intestine and exo- 
crine pancreas in the same way as extracted 
CCK, but it had a higher potency. 

As a molecule of this size and structure 
can be svnthesized at a reasonable cost, the 
C-terminal octapeptide of CCK may be 
expected to be an alternative to extracted 
preparations in routine clinical work. Fur- 
thermore, the fact that the synthetic prep- 
aration is highly active and free from 
heterologous material may be regarded as 
an advantage. 

Therefore, it was considered to be of 
interest to investigate the efficiency of the 
synthetic C-terminal octapeptide of CCK 
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in emptying the gallbladder and visualizing 
the bile ducts in cholecystography in man. 


MATERIAL AND METHOD 


The investigation was carried out in so 
patients, 22 men and 28 women, aged 18-67 
years. They were referred for cholecy stog- 
raphy because of symptoms more or less 
suggestive of cholecy stopathy. 

All of the patients were prepared accord- 
ing to our usual procedure for cholecvs- 
tography; 7.e., partaking 4 gm. iodopanoic 
acid orally and then fasting for 12 hours 
before the investigation. Only patients with- 
out roentgenologic signs of cholecystop- 
athy were accepted for investigation with 
CECE. In 15 patients, the C-terminal 
octapeptide of cholecystokinin (C8-CCk) 
was injected slowly intravenously, during 
I-2 minutes, in a dose of 0.033 ug. per kg. 
body weight, corresponding р 1 Туу dog 
unit per kg. a еши. Roentgenograms 
were made 5, 8, 12, 15, and, in a few cases, 
3o minutes after 5o beginning of the injec- 
tion. 

In 36 patients, 0.033 ug. C8-CCK per kg. 
body weight was sven intravenously dur- 
ing 1-2 minutes as a priming dose, followed 
by infusion of o. 3-0.6 ug. C8- CCK per min- 
ute until a total dose of 6 ug. was reached 
after 6-10 minutes. Roentgenograms were 
made before and 3, 6, 10 and 15 minutes 
after the beginning of the administration 
of C8-CCK. In 14 of these patients, labora- 
tory investigation of blood and liver param- 
eters was performed before the injection of 
C8-CCK and 4-5 days afterwards. 

Five patients who did not respond to 
6 ug. C8-CCK received 1 Ivy dog unit per 
kg. body weight of extracted cholecysto- 
kinin (obtained from Prof. J. E. Jorpes, 


* From the Department of Medicine and Department of Roentgenology, University Hospital, Lund, Sweden. 
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Fic. 1. Male, 43 years of age, with 
a history highly suggestive of 
stone in the gallbladder. (4) 
The routine cholecystogram ap- 
peared normal. (B) Five min- 
utes after injection of 2.5 ug. 
C8-CCk an almost complete 
evacuation of the gallbladder 
has taken place, the bile ducts 
are filled, and contrast medium 
is present in the duodenum. A 
concrement has become visible 
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in the collum part of the gallbladder. It was confirmed on a later intravenous cholangiography. 


G. I. H. Laboratory, Karolinska Institutet, 
Stockholm, for investigational use). 

The synthetic C-terminal octapeptide of 
cholecystokinin (SQ 19 844) was obtained 
as a gift from Dr. M. A. Ondetti, The 
Squibb Institute for Medical Research, 
New Brunswick, N. J., U. S. A. The chole- 
cystokinetic potency of this substance has 
been assayed to 30,000 Ivy dog units per 
mg.’ The substance was dissolved in о.9 
per cent NaCl to a concentration of 0.33 ug. 
per ml., corresponding to 10 Ivy dog units 
per ml., and sterile filtered. 

All films were exposed with a vertical 
beam and the patient supine. Care was 
taken to have the position of the patient 
and the direction of the beam unchanged 
during the investigation. 

The size of the gallbladder was estimated 
as the product of the largest diameter mea- 


sured on the film and the largest diameter 
perpendicular to the first one. 


RESULTS 
A. SINGLE INJECTION OF 0.033 UE. 
C8-CCK PER KG. BODY WEIGHT 

The first sign of a response to C8-CCK 
was the visualization of the cystic duct and 
the common bile duct (Fig. т, 4 and В). 
This response was alwavs seen on the first 
film, exposed 5 minutes after the injection, 
but in 1 case where the cholecystograms 
were taken earlier these changes were seen 
after 30 seconds. Then, as a rule also visible 
on the § minute film, the presence of con- 
trast medium in the duodenum could be 
observed. In a few cases (Fig. 18) an ob- 
vious reduction of the size of the gall- 
bladder was seen 5 minutes after the injec- 
tion, in other cases a measurable reduction 


per cent 


100 


50 


2% 


minutes 


liG. 2. Changes of the mean product of gallbladder 
diameters in per cent of preinjection values, fol- 
lowing C8-CCK given as a single intravenous In- 
jection (A) and as an infusion (B) between o and 
10 minutes. 


was not obtained until the 8 minute film. 
In no case was any further reduction of the 
gallbladder size obtained 15 or 30 minutes 
after the injection compared with the 12 
minute film, and in most cases practically 
no difference of the gallbladder size was 
found between the 8 and 12 minute films. 
Thus, with this technique of injection, we 
obtained a rapid onset of the effect of C8- 
CCK, giving a continuous reduction of the 
mean gallbladder size up to 8 minutes after 
the injection, but not later. This is also 
clear from Figure 2, which graphically illus- 
trates the change of the mean gallbladder 
size with time. 

The short duration of the effect of C8- 
CCK was also demonstrated in 1 patient, 
where visualization of the bile ducts, pres- 
ence of contrast medium in the duodenum 
and a slight reduction of the size of the gall- 
bladder were found on the films exposed < 
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and 8 minutes after the injection but not 
later. However, after 15 minutes, a second 
injection of the same dose of C8-CCK was 
given, and the same response as after the 
first injection was again obtained for a cor- 
responding period after the injection. 

In the 15 patients forming this group, 
visualization of the bile ducts was obtained 
in all, and reduction of the product of the 
gallbladder diameters by more than 1o per 
cent in 13 cases. 


B. PRIMING DOSE OF 0.033 pg. C8-CCK PER KG. BODY 
WEIGHT FOLLOWED BY INFUSION, 0.6 ug. PER MINUTE 


Depending on the body weight of the 
patient, this mode of administration meant 
infusion for 6-8 minutes until a total dose 
of 6 ug. was reached as an arbitrary upper 
limit. This wav of administration was tried 
to neutralize the short duration of the 
preparation and enable a greater degree of 
evacuation of the gallbladder. 

Figure 2 depicts the change of the mean 
gallbladder size with time during and after 
the infusion. A more durable effect was 
obtained with this technique compared to 
the single injection. It was often observed 
that soon after the end of the infusion, no 
further decrease of the size of the gall- 
bladder was obtained. А representative 
series of roentgenograms during the infu- 
sion of C8-CCK is shown in Figure 3, 7—D. 

Of the 35 patients infused, 30 responded 
with visualization of the bile ducts and 
contrast medium in the duodenum. Of these 


30, 8 patients presented a reduction of the 


product of the gallbladder diameters bv 
more than ço per cent. 

In 5 of the 35 patients in this group, no 
reduction at all of the gallbladder size was 
obtained during an observation time of 15 
minutes. At this time, these patients were 
injected with extracted cholecystokinin, 1 
Ivy dog unit per kg. body weight, and then 
observed with repeated cholecystograms for 
another 15 minutes. However, all of these 
€ patients, who did not respond to C8- 
CCK, failed to respond also to extracted 
cholecystokinin. 

In some cases, contraction of the neck of 
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Fic. 3. Female, 42 years of age, with a representative emptying pattern of the gallbladder during a 10 minute 
infusion of 6 ug. of C8-CCK. (4) Preinjection roentgenogram; (В) 3 minutes after the beginning of the 
infusion; (C) 6 minutes after the beginning of the infusion; and (D) 10 minutes after the beginning of the 


infusion. 
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Fic. 4. (4 and B) Male, 19 years of age, with a characteristic contraction of the gallbladder neck after too 
rapid an injection of C8-CCK. 


the gallbladder was observed after too 
rapid injection of C8-CCK (Fig. 4, 4 and 
B). This seemed to delay the reduction of 
the size of the gallbladder. Four women 
among the patients were taking oral contra- 
ceptives. Three of them showed a reduction 
of the product of the gallbladder diameters 
by more than 25 per cent following C8- 
ELE. 
SIDE REACTIONS 

The only side reactions experienced by 
the patients were a moderate nausea that 
usually disappeared within 1-2 minutes, 
and ın some cases abdominal discomfort for 
2-5 minutes. 
F The mean systolic blood pressure de- 
creased with 2.2+1.5 mm. Hg during the 
15 minutes consumed by the investigation. 
Correspondingly, a decrease of the mean 
diastolic blood pressure with 0.3 +0.5 mm. 
Hg was registered. The changes were not 


statistically significant and in no cases did 
they exceed 10 mm. Hg. 

The following laboratory tests were 
performed before the injection of C8-CCK 
and repeated 4-5 davs later in 14 patients 
receiving a total dose of 6 ug.: sedimenta- 
tion rate; red blood cell count; hemoglobin 
concentration; hematocrit; MCV: MCHC: 
MCH; white blood cell count and differen- 
tial count; thrombocyte count; SGOT: 
SGPT; LDH and bilirubin concentration: 
and alkaline phosphatase activity in serum. 
No statistically significant changes of any 
of these parameters were found after the 
administration of C8-CCk. 

DISCUSSION 

ıt should be emphasized that the aim of 
this investigation was not to directly com- 
pare the effects of extracted CCK and C8- 
CCK, but to study whether C8-CCK could 
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be used clinically and fill the place of 
extracted CCK. 

It was apparent from most cholecysto- 
grams that following C8-CCK the gall- 
bladder emptied part of its content, filling 
the bile ducts and eventually also the duo- 
denum. However, as pointed out by 
Вгоаёп* and Edholm? the numerical assess- 
ment of the changes of the gallbladder 
volume obtained by measurement on the 
film is severely biased by many factors. 
Therefore, we have renounced a statistical 
treatment of our measurements on the 
films, and the mean values of the products 
of the gallbladder diameters given in Figure 
2 should be regarded as a very rough esti- 
mate. 

It was, however, apparent from this 
investigation that C8-CCK could produce 
the evacuation of the gallbladder that 1s 
sometimes wanted for routine roentgen 
diagnostic purposes with a minimum of 
discomfort to the patient and without af- 
fecting laboratory blood and liver param- 
eters. After C8-CCK, visualization of the 
cystic and the common bile duct was ob- 
tained within 5 minutes in most cases. 
Thus, if the state of these structures 1s 
questioned, administration of C8-CCK 
may provide an answer at the cost of pro- 
longing the cholecystographic procedure by 
5 minutes and eventually eliminating the 
need for an intravenous cholangiography. 
[f the ability to empty the gallbladder is to 
be investigated, we suggest the administra- 
tion of C8-CCK as an infusion which, how- 
ever, requires a longer time of observation 
—-at least 15 minutes. 

Without making any direct comparison, 
we feel that the effect of C8-CCK is less 
durable than that of extracted CCK which 
has been reported to last for 15 minutes? to 
» hours. Also, in animal experiments the 
effect of C8-CCK has been reported to be 
less durable than that of extracted CCK.” 
For visualization of the bile ducts the short 
duration of C8-CCK is usually no serious 
drawback, but it necessitates the more 
laborious infusion if a more complete evacu- 
ation of the gallbladder is wanted. 

In 7 of our £o patients no reduction of the 
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gallbladder size was obtained, and there 
was no visualization of the bile ducts in 5 
of them. This was probably not due to the 
preparation of C8-CCK, as 5 of these pa- 
tients failed to respond also to extracted 
CCK. In fact, about 15 per cent of patients 
selected in a similar manner as ours failed 
to respond to extracted CCK according to 
Backlund.! Upon reinvestigation 1-2 years 
later he found that about half of these “non- 
responders" had developed roentgenologic 
signs of cholecystopathy or calculus forma- 
tion. Backlund! suggests that inability to 
respond to CCK may be an early sign of 
cholecystopathy. However, it should also 
be borne in mind that too rapid injection 
or too large doses of CCK have been re- 
ported to contract the gallbladder neck so 
completely that evacuation of bile is pre- 
vented, at least temporarily. Therefore, 
we administered the first portion of C8- 
CCK (single and priming injection, respec- 
tively) slowly, during 1-2 minutes, but 
still we observed some cases of neck con- 
traction in our material lasting for about 

minutes. Nathan et al. consider neck 
pasm lasting for more than 5 minutes after 
injection of CCK as a sign of cholecystop- 
athv. 

Plessier ef al" reported impaired or 
abolished contracting effect of CCK on the 
gallbladder during pregnancy in humans. 
Oral contraceptives mean hormonal changes 
in part similar to those occurring during 
pregnancy. However, 3 of the 4 patients in 
the present studv who were on oral contra- 
ceptives responded normally to C8-CC k. 
'Thus oral contraceptives do not seem to 
invalidate an investigation performed with 
the aid of C8-CCK. 

Practically no side reactions were en- 
countered after C8-CCK in the present 
studv. The slight and insignificant decrease 
of svstolic and diastolic blood pressure may 
be ascribed to the horizontal position of the 
patient during 15 minutes as well as to the 
preparation. 

[n spite of being contaminated with 
heterologous material, extracted CCK has 
not been found to exert any harmful side 
effects during an extensive practical use. 


p 
2 
5 


326 


However, the limited supply of extracted 
CCK makes alternative preparations desir- 
able. Admittedlv, a fatty meal may meet 
the requirements, but it is time consuming 
and makes a subsequent investigation of, 
e.g., the stomach, impossible. As alterna- 
tives remain synthetic peptides with high 
cholecystokinetic activity. Such criteria 
are fulfilled by caerulein and C8-CCK. 
Caerulein, a decapeptide with a structure 
slightly different from that of C8-CCk, 
was originally isolated from the skin of the 
frog Hyla caerulea and has been shown to 
have a cholecystokinetic effect in man. 
The present investigation demonstrated 
that C8-CCk, with a structure of mam- 
malian origin, also can be used in man for 
emptying the gallbladder and visualizing 
the bile ducts with a minimum of side 
effects. 


SUMMARY 


Cholecystokinin is a linear polypeptide 
containing 33 amino acids. Among the 
tryptic degradation products of the mole- 
cule, the C-terminal octapeptide is known 
to be highlv active. 

In the present studv, the svnthetic 
C-terminal octapeptide of cholecvstokinin 
was administered to co patients referred for 
cholecystography. The preparation was 
found to have a shorter duration of action 
compared to extracted cholecystokinin, but 
produced evacuation of the gallbladder and 
visualization of the bile ducts without any 
harmful side effects. 

The synthetic C-terminal octapeptide of 
cholecystokinin may be expected to be a 
valuable alternative to extracted prepara- 
tions that are not available at present in 
amounts sufficient for routine clinical use. 


Dr. Pavo Hedner 
Department of Medicine 
University Hospital 
S-220 os Lund 5 

Sweden 
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PERCUTANEOUS TRANSHEPATIC CHOLANGI- 
OGRAPHY: THE DIFFERENTIAL DIAGNOSIS 
OF BILE DUCT PATHOLOGY* 


By MARTIN P. FLEMING, M.B., B.Cu., HARLEY C. CARLSON, M.D., and 
MARTIN A. ADSON, M.D. 


ROCHESTER, MINNESOTA 


INCE its beginnings in the 1920s! and 

19305, its rejuvenation in the 19505, 
and its consolidation in the 1960s,* ^!" per- 
cutaneous transhepatic cholangiography 
has become a well-recognized but perhaps 
underutilized aid in the diagnosis and man- 
agement of the jaundiced patient. The ad- 
vent of image intensification fluoroscopy 
and television monitoring has made It a 
rapid and safe procedure when performed 
bv an experienced radiologist. 

'This report presents the criteria for the 
interpretation of the percutaneous trans- 
hepatic cholangiogram based on our experi- 
ence at the Mavo Clinic. 


MATERIAL AND METHOD 


We studied the results of 88 attempts at 
percutaneous cholangiography undertaken 
on 87 patients (Table 1). Sixty cholangio- 
grams were obtained. Fifty-four of these 
showed obstruction of the extrahepatic 
ducts, which varied from slight to complete 
and produced different degrees of dilatation 
of the intrahepatic ducts. Three showed 


TABLE. І 


PERCUTANEOUS CHOLANGIOGRAPHY: 
88 ATTEMPTS ON 87 PATIENTS 








Successful Unsuccessful 








Ducts obstructed Parenchymal disease 21 


and dilated £4 | Obstructed at 

Multiple intrahepatic laparotomy 7 
strictures 3 

Normal 2 

Intrahepatic abscess 
cavity 1 

Total 6o | Total 28 





TABLE II 
GROUPS STUDIED FOR SIGNIFICANCE OF 


BILE DUCT DILATATION 














Group 
Benign stricture 24 
Bile duct carcinoma [3 
Carcinoma of head of pancreas 6 
Hilar metastasis 5 
[mpacted gallstones 4 
Total $25 


irregular narrowing of the intrahepatic 
ducts with slight dilatation proximal to the 
narrowed areas. Two patients had normal 
duct svstems. One had a fibrotic, old, intra- 
hepatic abscess cavity with normal com- 
mon hepatic and common bile ducts. 

Of the 3 patients with narrowed ducts, 
one was thought to have a chronic fibrosing 
inflammatorv duct disease secondary to 
previous recurrent cholelithiasis and stric- 
ture. Another had a downhill clinical course 
which suggested a sclerosing carcinoma of 
the ducts, but autopsy was not permitted 
and no proof was available. The third had 
chronic ulcerative colitis complicated by 
carcinoma of the colon and had had a pre- 
vious cholecystectomy and common duct 
exploration; however, since the bile ducts 
were not obstructed, biliary tract surgery 
was not done and no proof was available of 
the etiology of the sclerosing duct disease. 

Of the 54 cholangiograms showing ob- 
struction, 52 were divided into 5 groups ac- 
cording to the cause of obstruction as de- 
termined by laparotomy and biopsy (Table 
п). Of the remaining two, one study was 


* Presented at the Seventy-second Annual Meeting of the American Roentgen Ray Society, Boston, Massachusetts, September 28- 
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considered incomplete and the other was an 
isolated case of chronic pancreatitis. The 
widest intrahepatic duct was measured on 
each of the 52 cholangiograms. In those 
with a diagnosis of malignancy, histologic 
proof was obtained by biopsy or autopsy 
studies. 

The 60 successful cholangiograms were 
analyzed with regard to the following cri- 
teria: (1) history of previous biliary tract 
surgery; (2) statistical significance of the 
degree of dilatation of the intrahepatic 
ducts in different groups separated accord- 
ing to the ultimate diagnosis; (3) shape of 
the obstructing lesion when completely out- 
lined; (4) shape of the lower end of the 
opaque column when obstruction was com- 
plete; (5) course of the extrahepatic ducts: 
(6) consistency or inconsistency in the cali- 
ber of the intrahepatic ducts; (7) intraduc- 
tal filling defects; (8) cavities within the 
liver; and (g) biliary-intestinal fistulae. 

Twenty-eight attempts at percutaneous 
cholangiography were unsuccessful. These 
patients were studied with a view to deter- 
mining the reason for failure and whether it 
had any inferential value. Operative or 
T-tube cholangiograms were available for 
10 of these, and biopsy results for 9. 


INDICATIONS 


This examination is performed for 2 rea- 
sons: 

г. To differentiate between intrahepatic 
cholestasis and extrahepatic obstruction in 
those Jaundiced patients in whom clinical 
and laboratory examinations have been in- 
conclusive. 

2. Го delineate the anatomy of a known 
obstructing lesion to facilitate operative 
management. 

This preoperative knowledge is even 
more valuable if the nature of the obstruc- 
tion can be assessed from the cholangio- 
gram. 


CONTRAINDICATIONS 


The procedure is contraindicated in the 
presence of a bleeding diathesis, sensitivity 
to the contrast medium, suppuration in the 
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proposed puncture area, or known ecchino- 
coccal disease of the liver. It would be un- 
wise to perform the examination on a pa- 
tient whose general condition precluded 
surgery in the event of this becoming neces- 
sary as a result of either the findings 
at cholangiography or any complications 
therefrom. 
TECHNIQUE 

The patient’s prothrombin time should 
be checked and corrected if necessary prior 
to scheduling percutaneous cholangiog- 
raphy. Adequate premedication is essential. 
Dorsal and lateral approaches to the intra- 
hepatic bile ducts have been advocated"? 
in order to avoid the possible complications 
of bile peritonitis or hemorrhage due to 
puncture of the gallbladder, extrahepatic 
bile ducts, or blood vessels in the porta 
hepatis. However, in agreement with most 
authors, we prefer to use a frontal approach. 

After assessing the size and position of 
the liver under fluoroscopy, we use an asep- 
tic technique to produce local anesthesia of 
the skin, abdominal wall, and liver capsule 
just below the right costal margin in the 
midclavicular line. Then, a small skin in- 
cision is made and a 23 gauge 8 inch needle 
sheathed in a 20 gauge Teflon catheter is 
plunged into the peripheral parenchyma of 
the liver during controlled apnea. The 
needle is inclined 45? to the horizontal and 
directed cranially and slightly medially. 
When its tip is well within the liver, the 
needle is withdrawn leaving the catheter in 
place, and the patient is allowed to breathe 
normally. The soft catheter is not likely to 
tear the liver during respiration, whereas a 
rigid needle might do so. 

A syringe containing a suitable water- 
soluble contrast medium is then attached 
to the catheter and small amounts of me- 
dium are injected as the catheter is slowly 
withdrawn under fluoroscopic observation. 
If the catheter tip is in a blood vessel 
which is common due to the abundance of 
veins in the liver—the contrast medium is 
quickly washed awav, whereas if it is in the 
parenchyma pooling of the medium occurs. 


vot. 116, No. 2 


Medium injected into the bile duct system 
does not wash away and flows slowly to- 
ward the liver hilum. When identified, the 
bile ducts are injected with as much con- 
trast medium as is necessary to fill the en- 
tire ductal system. 

If cross-filling of the other half of the duc- 
tal system does not occur, it sometimes can 
be accomplished by rolling the patient over 
onto the opposite side. If this 1s not suc- 
cessful, puncture of the other lobe (through 
the same skin incision) with further at- 
tempts to outline these ducts should be 
made. If peripheral liver punctures are un- 
successful in locating a duct, subsequent 
punctures are made nearer the hilum where 
the ducts are larger. Lack of success after 5 
attempts is usually considered to indicate 
that the ducts are not dilated, but we have 
had to make as manv as 8 attempts to com- 
plete the examination. | 

When the entire duct system has been 
satisfactorily opacified, spot roentgeno- 
grams are taken in various positions and 
developed for immediate evaluation. If the 
ducts are obstructed, roentgenograms taken 
with the patient upright may provide 
better filling of the lower duct and better 
delineation of the obstruction. Further in- 
jections and further roentgenograms are 
made if indicated by the fluoroscopic and 
spot roentgenographic assessment. 

Laparotomy is usually carried out on the 
same day unless the roentgenologic find- 
ings obviate the need for surgery, in which 
case the patient is carefully observed for 
possible complications over a period of 3 
days. 


COMPLICATIONS 


The reported complications are bile peri- 
tonitis, hemorrhage, and gram-negative 
septicemia. A complication rate of 2 to 5 
per cent, including 4 fatalities, has been re- 
ported in 1,740 examinations.” Our only 
complication in 88 studies was a gram-nega- 
tive septicemia in I patient who had a his- 
tory of intermittent biliary colic and ob- 
structive jaundice prior to being referred to 
this clinic, but who had a normal percutane- 
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Fic. 1. Dilatation of intrahepatic ducts in §2 pa- 
tients. Symbol in middle of 95 per cent confidence 
limit denotes mean value. 


ous cholangiogram shortly after admission. 
A gram-negative septicemia developed 6 
hours after cholangiography, which re- 
sponded quickly to tetracycline therapy. 
It was inferred that he may have passed an 
obstructing calculus prior to cholangiog- 
raphy since there is a high incidence of 
gram-negative organisms in the bile associ- 
ated with cholelithiasis and benign stric- 
tures, but rarely in those patients with com- 
plete obstruction due to carcinoma of the 
head of the pancreas.? 

Some of our patients experienced transi- 
ent right upper quadrant pain at the time 
of cholangiography or shortly afterward. 
An injection too close to the diaphragm 
may produce right shoulder pain. We do not 
regard these transient and easily relieved 
symptoms as complications but rather as 
concomitants to the procedure. However, a 
patient who complains of any symptom 
should be carefully observed for complica- 
tions. 


INTERPRETATION OF RESULTS 


SIGNIFICANCE OF PREVIOUS BILIARY TRACT SURGERY 


All of our patients with benign stricture 
had had previous biliary tract operations 
and 6 had documented accidental trauma 
to the extrahepatic ducts at operation. In 
2 of these, sutures had been inadvertently 
tied around a duct. If an obstruction 1s 
noted on cholangiography in a patient who 
has not had previous biliary tract surgery, 
tumor and impacted stone must .be the 
major considerations. 


330 M. 





P. Fleming, H. C. Carlson and 


‘A. А. Adson 


IÌCTOBER, 1972 


l'1G. 2. (4) Annular carcinoma producing “apple core” lesion in common hepatic duct. Multiple rounded 
filling defects in intrahepatic ducts resemble stones, but extent of tumcr precluded investigation at opera- 
tion. (B) Simi 





ar lesion in another patient. (C) Large, irregular, polypoid carcinoma in common hepatic 


duct. Duct proximal to lesion is dilated, whereas common duct distal to it is normal. (D) Small benign 
“polyp” in lower common duct. It was composed of fibrous tissue. 


DEGREE OF DILATATION OF INTRAHEPATIC DUCTS 

The mean maximal dilatation was 1¢ 
mm. in patients with impacted stones caus- 
ing obstruction, 15 mm. in patients with 
carcinoma of the head of the pancreas, and 
I3 mm. in patients with primary bile duct 
carcinoma (Fig. 1). These values were sig- 
nificantly greater than the mean, 10 mm., 


in patients with obstruction due to benign 
stricture.* Alt} ough there was considerable 
overlap, the evidence suggests that a pa- 


tient with greatly dilated ducts is more 


' Analysis of varian-e showed a significant difference between 
groups (P <0.025). Incividual comparisons of the means of each 
of the primary cancer £ rou»s (pancreas and duct) with the mean 
of the benign stricture group gave P <о.о2 and P < .O4, respec- 
tively. 
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Fic. 3. Strictures. (4) At site of previous hepaticoduodenostomy. (B) Diaphragm-like stricture at site of 
s . . * . | LJ . . га > . . = a . 
previous stabbing injury to common duct just below its Junction with cystic duct. Note stones in gall- 


bladder and common hepatic duct. 


likely to have stone obstruction, carcinoma 
of the head of the pancreas, or primary duc- 
tal carcinoma rather than a benign stric- 
ture. À roentgenogram taken with the pa- 
tient erect may enhance the outline of an 
obstructing stone, and carcinoma of the 
pancreas and primary carcinoma of, the 
ducts can sometimes be distinguished by 
other means, described below. 


SHAPE OF OBSTRUCTING LESION 


In 2 cases of carcinoma of the common 
hepatic duct, there were "apple core" le- 
sions such as seen in carcinoma of the colon. 
This appearance in a contrast-filled tubular 
structure is almost pathognomonic of car- 
cinoma (Fig. 2, 4 and В). A third case of 
bile duct carcinoma presented as a large, 
irregular, polypoid lesion projecting from 
one wall of the duct and incompletely sur- 
rounded by medium (Fig. 2C). This also is 
similar to polypoid carcinoma of the colon 
and, because benign tumors of the bile 


ducts are rare, this lesion would be very 
unlikely to be other than carcinoma. How- 
ever, in I case a small, smooth, benign- 
appearing, polypoid lesion in the common 
duct turned out to be a mass of fibrous scar 
tissue (Fig. 27). 

The irregular stricture of a previous ana- 
stomosis between a bile duct and the bowel 
is also characteristic (Fig. 34) as is the 
thin, diaphragm-like, filling defect seen in 
3 of our cases of benign stricture (Fig. 3B). 


SHAPE OF LOWER END OF OPAQUE COLUMN 


An impacted stone produces a typical 
downwardly concave smooth meniscus 
(Fig. 44); tumor, such as that of the am- 
pulla of Vater (Fig. 48), may produce a 
similar appearance. All 6 cases of carcinoma 
of the pancreas showed a downwardly con- 
vex meniscus (Fig. 4C); there was complete 
obstruction in 4 and almost complete ob- 
struction in 2. This appearance has been 
substantiated bv others.^? A similar ap- 
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Fic. 4. (4) Biliary calculi, one of which is impacted below confluence of right and left hepatic ducts and is 
и ыта smooth, downwardly concave meniscus in contrast medium. (3) Carcinoma of the ampulla of 
Vater. (C) This ilc nwardly convex meniscus was seen in 6 cases of carcinoma of the head of pancreas. 
Note "nipple" in center of meniscus. This patient had not had previous biliary tract surgery. (D) Benign 
stricture of common duct in patient who had had previous cholecystectomy and common duct exploration. 
Note elongated filling defect caused by a mucus floccule. Small, round, filling defect adjacent to this isa 
mucus. 
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pearance may be seen with benign stric- them in ¢ cases of metastatic т; dignancy 


tures, but the degree of ductal dilatation is involving the hilar lymph nodes (Fig. 5). 


^ 


usually less and there usu: Шу is a history In another c ase in which there were hilar 
of previous biliary tract surgery (Fig. 4D). and liver metastases, injection of the bile 


ducts at autopsy showed the intrahepatic 
ducts to be distorted and stretched around 
These were distorted by extrinsic tumor the parenchymal tumor nodules (Fig. 6, 4 


COURSE OF EXTRAHEPATIC DUCTS 


masses compressing and partly obstructing and B). In the case of chronic pancreatitis, 


VOL. 116, No. 2 


the extrahepatic ducts were dilated proxi- 
mally with a gradual, smooth tapering of 
the intrapancreatic portion of the common 
duct which was compressed medially by a 
pseudocyst Just above the ampulla (Fig. 
7). The smooth outlines of the narrowed 
duct suggest a benign process but car- 
cinoma of the head of the pancreas could 
conceivably produce a similar appearance 
in the earlv stages. 


CONSISTENCY OR INCONSISTENCY IN CALIBER 
OF INTRAHEPATIC DUCTS 

Multiple short strictures of the intra- 
hepatic ducts with slight dilatation prox- 
imal to them were seen in 3 patients. One 
of these had small free stones in the left 
hepatic duct; this patient had a history of 
recurrent stones and a left hepatic duct 
stricture. The stones were removed at oper- 
ation, and biopsy revealed periductal fibro- 
sis. This was thought to be chronic fibrosing 
inflammatory duct disease secondarv to the 
recurrent stones and previous stricture. À 
histologic diagnosis was not available in the 
2 other cases since operation would not 
have been of benefit in either of them. The 
clinical course in 1 suggested the possibility 
of a sclerosing bile duct carcinoma but 
autopsy was refused (Fig. 8). 


~i = 





FIG. 5. Eccentric extrinsic compression of extra- 
hepatic ducts (arrows) by metastatic nodules of 
gastric carcinoma in hilar lymph nodes. 
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lic. 6. (4) Biliary tree injected with barium at 
autopsy through cannula in ampulla of Vater, 
showing extrinsic compression of common duct 
and distortion of intrahepatic ducts by metastatic 
gastric carcinoma. Note stretching of intrahepatic 
ducts around tumor nodules with slight dilatation 
of ducts distal to compressed areas. (B) Autopsy 
injection of normal biliary tree for comparison. 
Catheter is in common hepatic duct. 





|16. 7. Smooth, circumferential narrowing of intra- 
pancreatic portion of common bile duct due to 
chronic fibrosing pancreatitis. Compression. on 
medial side of duct above ampulla was due to a 
pseudocyst. 


INTRADUCTAL FILLING DEFECTS 
These vary in number, shape, and size 
and, apart from polypoid tumors, are due 
to stones, debris, or mucus. Unless im- 
pacted, stones may move with a change in 
the patient’s position but do not change 
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lc. 8. Diffuse sclerosing duct disease thought clin- 
ically to be sclerosing carcinoma. No histologic 


proof was available. 


shape, whereas mucus may change shape. 
Mucus floccules also tend to be elongated,’ 
whereas stones more commonly are rounded. 
Debris tend to be amorphous and some- 
times diffuse, giving a double contrast ap- 
pearance to the cholangiogram (Fig. 9), or, 
rarely, may form casts of the ducts. 


CAVITIES WITHIN LIVER 

Cavities within the liver can be dis- 
tinguished from intraparenchymal injec- 
tions by their sharp outlines? and occasional 
communication with the bile ducts (Fig. 
10,7). Multiple tiny contrast-filled cavities, 
resembling bunches of grapes, were seen 
surrounding the smaller ducts in 1 patient 
(Fig. 165) who had a stricture complicated 
by Escherichia colt infection of the bile. We 
were not able to prove their etiology, but a 
similar picture, obtained by other authors? 
was found to be due to multiple small ab- 
scesses. 

FISTULAE 

Fistulae between the biliary tract and 

intestine present no diagnostic difficulty. 
UNSUCCESSFUL STUDIES 

Twenty-one of the 28 patients on whom 
attempted cholangiography was unsuccess- 
ful had parenchymal liver disease, but the 7 
others proved to have obstruction at opera- 
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tion. This substantiates the experience of 
others? and modifies earlier assumptions 
that failure to puncture a duct is almost 
certain evidence of lack of obstruction and 
dilatation.!* 

Therefore, if cholangiography is unsuc- 
cessful, the probability of parenchymal dis- 
ease outweighs that of obstruction by 3 to 
E: but the latter is not ruled out and the 
clinical picture should be carefully studied 
in this light before proceeding with or can- 
celling laparotomv. 


DISCUSSION 


A successful percutaneous cholangio- 
graphic studv enables the radiologist to dis- 
tinguish extrahepatic obstruction from 
parenchymal liver disease and to arrive at 
à preoperative diagnosis of the nature of 
the lesion in the majority of cases. This in- 
formation is of immense value to the sur- 
facilitates preoperative 


geon because it 





Debris impacted 3 cm. above stricture of 


PIG. ©, 
common hepatic duct. Note “double contrast” ap- 


pearance of cholangiogram. Debris has partially 
solidified to form cast of portion of duct in lower 
right hand corner. 
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Fic. 10. (4) Old fibrotic abscess cavity which communicates with the right hepatic duct. Note distinct outline 
compared with fuzzy margin of intraparenchymal injection in the lower right lobe. Large collection of con- 
trast medium is in the duodenum. (B) Multiple small acinar collections of contrast medium on either side 


planning and interoperative identification 
of hilar or intrahepatic strictures. It also 
justifies avoidance of operation and its 
coincident increased morbiditv in patients 
with parenchymal disease. If good quality 
cholangiograms are obtained, the radiolo- 
gist should be able to make a differential 
diagnosis in the light of the clinical history. 
An unsuccessful study must be interpreted 
with caution in the light of the clinical find- 
ings. The procedure is seldom used when 
clinical evidence strongly supports a diag- 
nosis of neoplastic obstruction; it 1s most 
often used to resolve problems in ditferen- 
tial diagnosis and to localize sites of benign 
stricture. 

Annular and polypoid carcinomas of the 
bile ducts have an appearance similar to 
that seen in the colon. Benign polvpoid 
lesions of the bile ducts are rare, but we had 
1 “polyp” due to scar tissue. Complete ob- 
struction due to an impacted gallstone pro- 
duces a downwardly concave meniscus, 


whereas advanced carcinoma of the head of 
the pancreas and some benign strictures 
produce a downwardly convex meniscus. 
Carcinoma of the head of the pancreas 15 
likely to result in a greater dilatation of the 
intrahepatic ducts than that due to benign 
stricture. Benign stricture is unlikely to 
occur without a history of previous biliary 
surgery. The common duct is extrinsically 
compressed in an eccentric fashion by hilar 
metastases, whereas it has a smooth tapered 
appearance when circumferentially nar- 
rowed in its intrapancreatic portion by 
fibrosing pancreatitis. Multiple short intra- 
hepatic strictures appear to be due to either 
chronic fibrosing inflammatory duct disease 
or the rare diffuse sclerosing type of bile 
duct carcinoma. However, we did not have 
a histologic diagnosis in 2 of the 3 patients 
with this appearance and cannot arrive at 
any definite conclusion. Free stones, mucus, 
or debris cause intraductal filling defects. 
The margins of intrahepatic cavities arc 
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more sharply defined than the fuzzy outline 
of an intraparenchvmal injection. 


SUMMARY 


We studied 88 attempts at cholangiog- 
raphy on 87 patients. 

Sixty were successful and we analyzed 
these in an effort to establish criteria for 
the differential diagnosis of bile duct path- 
ology. 

Twenty-eight were unsuccessful; opera- 
tive or T-tube cholangiograms were studied 
in 10 of these cases and biopsy results in 9, 
in order to determine the reason for failure 
and its inferential value. Seven of the 28 
patients in whom cholangiography was un- 
successful were found to have obstructed 
bile ducts at operation. 


Martin P. Fleming, M.B. 
Mayo Clinic 
Rochester, Minnesota 5 5901 


REFERENCES 


I. BURCKHARDT,H., and Mi cer, W. Versucheüber 
die Punktion der Gallenblase und ihre Rónt- 
gendarstellung. Deutsche Ztschr. Chir., 1921, 
162, 168—197. 


M. P. Fleming, H. C. Carlson and M. A. Adson 


C 


6. 


N 


IO. 


. SELDINGER, S. 


OcTOBER, 1972 


CARTER, К. F., and Savror, С. М. Transab- 
dominal cholangiography. 7.4.M.4., 1952, 
148, 253-255. 


. Fremma, R. J., SCHAUBLE, J. F., GARDNER, 


C. E., Jr., ANLvAN, W. G., and Capp, M. P. 
Percutaneous transhepatic cholangiography 
in differential diagnosis of jaundice. Surg., 
Gynec. € Obst., 1963, 116, 559-568. 

Hvanp, P., and Do-Xuan-Hop. La ponction 
transhépatique des canaux biliaires. Bu//. Soc. 
méd. chir. l’ Indochine, 1937, 15, 1090-1100. 


. Isley, J. K., JR., and SCHAUBLE, J. F. Inter- 


pretation of percutaneous transhepatic chol- 
angiogram. Am. J. ROENTGENOL., Rap. 
THERAPY & NUCLEAR MED., 1962, 88, 772- 


=- A 


777° 

Kipp, Н. A. Percutaneous transhepatic chol- 
angiography. 4.M.d. Arch. Surg., 1956, 72, 
262-268. 


. MUJAHED, Z., and Evans, J. A. Percutaneous 


transhepatic cholangiography. Radiol. Clin. 

North America, 1966, 4, 535-546. 

Percutaneous transhepatic 
cholangiography. Acta radiol., 1966, Suppl. 
253, 7-133. 

SHALDON, S., BARBER, К. M., and Youxc, W. В. 
Percutaneous transhepatic cholangiography: 
modified technique. Gastroenterology, 1962, 42, 
371-379. 

WikEcHEL, К. L. Percutaneous transhepatic 
cholangiography: technique and application. 
Acta chir. scandinav., 1964, Suppl. 330, 5-99. 





VoL. 116, No. 2 


PSEUDOCALCULUS DEFECT IN CHOLANGIOGRAPHY* 


By ZUHEIR MUJAHED, M.D., and JOHN A. EVANS, M.D. 


NEW YORK, NEW YORK 


HE roentgenographic demonstration of 

a defect at the distal end of the com- 
mon bile duct on operative, postoperative 
or percutaneous cholangiography is usually 
due to one of the following conditions: (1) 
a calculus (Fig. 1); (2) a tumor of the com- 
mon bile duct, ampulla of Vater, duo- 
denum, or the pancreas (Fig. 2); (3) edema 
of the ampulla of Vater; and (4) spasm of 
the sphincter of Oddi. The last 2 conditions 
may be caused by instrumentation during 
the operative procedure. 

Another less commonly encountered de- 
fect, probably due to prominence of the 
musculature at the distal end of the com- 
mon bile duct, has been referred to by 
Beneventano and Schein! as the pseudo- 


— 
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тс. 1. Calculus at the distal end of the common bile 
duct seen on percutaneous cholangiograph v. 





at i 


FIG. 2. Tumor of the ampulla of Vater seen on 
T-tube cholangiography. 


calculus sign, and by Caroli et al. as the 
pseudocalculus formation. Its roentgeno- 
graphic appearance, as seen in 3 patients 
we recently examined, is illustrated in 
Figures 3, Æ and B; 4, A and B; and 5, 4 
апа В. One of our 3 patients (Fig. 3, 4 and 
B) presented a characteristic clinical and 
roentgenographic picture. The pertinent 
history and the roentgenographic studies 
in this patient are given below. 


REPORT OF A CASE 


A $7 yearold white male was admitted to The 
New York Hospital complaining of pain in the 
right upper quadrant of 3 days' duration. Fol- 
lowing a diagnostic work-up which pointed to a 
diseased gallbladder, the patient was taken to 


* From the Department of Radiology, The New York Hospital-Cornell Medical Center, New York, New York. 
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Fic. 3. (4) Defect at the distal end of the common 
bile duct extending throughout the entire lumen 
of the duct. The border of the defect is irregular. 
(B) This exposure was made a few minutes after 4. 
The defect is no longer present. The intramural 
portion of the duct is well demonstrated and 1 
normal. 


the operating room for cholecystectomy. At 
operation the gallbladder was found to be 


moderately to markedly distended but not 
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gangrenous. It contained no calculi. Inspection 
and palpation of the adjoining viscera showed 
no tumor. A diagnosis of hydrops of the gall- 
bladder and chronic cholecystitis was made 
and a cholecystectomy was performed. An op- 
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Fic. 4. (4) Defect at the distal end of the common 
bile duct. The border of the defect 1s smooth. (В) 
Exposure made a few minutes before 4. The distal 





end of the common bile duct and intramural por- 
tion are normal. 
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erative cholangiogram showed a meniscus like 
defect at the distal end of the common bile 
duct. Careful palpation of the common bile 
duct following the cholangiographic finding did 
not reveal any calculi or tumefaction. Edema of 
the ampulla of Vater and spasm of the sphincter 
of Oddi were ruled out by the easy passage of a 
variety of silk woven bougies and stone forceps 
through the common bile duct and into the 
duodenum. A T-tube was left in the common 
bile duct, the abdomen was closed and the pa- 
tient sent to the recovery room. 

On the 1oth postoperative day a T-tube 
cholangiography again showed the defect at the 
distal end of the common bile duct which, how- 
ever, was inconstant, showing up on some films 
but not on others (Fig. 3, 7 and B). The passage 
of the contrast agent into the duodenum through 
the ampulla of Vater was free and the exam- 
ination was otherwise normal. The patient's 
recovery was proceeding satisfactorily. His bile 
drainage was normal. The clinical picture was 
inconsistent with the presence of a calculus or 
other obstructive disease at the end of the bile 
duct. 

On the 21st postoperative day a repeat T- 
tube cholangiogram was obtained, duplicating 
the findings of the previous 2 examinations. It 
was then decided to examine the common bile 
duct with cineradiography to study the forma- 
tion of this pseudocalculus defect, its relation 
to the rhythmic contractions of the common 
bile duct and duodenum, as well as the etfect, 
if any, of antispasmodic agents on the formation 
of the defect. This was done 5 weeks after 
cholecystectomy. The patient was still showing 
satisfactory recovery and had no signs or 
symptoms of choledocholithiasis. Cineradiog- 
raphy confirmed the cyclical nature of the 
pseudodefect at the distal end of the common 
bile duct, appearing during the contraction 
phase and disappearing with relaxation. Its 
formation was independent of the duodenal 
peristaltic activity. Spasm was thought to play 
no part in the causation of the defect, as the 
rhythmic contractions of the distal end of the 
common duct were unaltered. Furthermore, the 
demonstration of the defect on 4 cholangio- 
graphic examinations over a 5 week period sug- 
gested a permanent rather than a transient 
condition. 

Three cc. of a 2 per cent solution of Xylocaine 
was nevertheless introduced into the T-tube as 
a topical anesthetic to counteract any spasm 
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Fic. ¢. (4 and B) Two exposures made a few minutes 
apart. The defect is seen on one cholangiogram but 
not on the other. 


that may be present. The formation of the de- 
fect as well as the cyclical contractions at the 
distal end of the common bile duct were not 
affected by the local anesthetic. About 3o 
minutes later the patient was given 75 Ivy 
units of cholecystokinin intravenously and ad- 
ditional cineradiographic observations re- 
corded. Cholecystokinin has been shown to 
cause relaxation of the sphincter of Oddi.?? 
This again failed to obliterate the pseudo. 
calculus defect indicating that its formation 
was not due to any spastic condition. 


340 


The patient's T-tube was removed 1 week 
after his last cholangiography and 4 months 
after operation the patient was asymptomatic 
and in a satisfactory condition. 


ROENTGENOGRAPHIC AND PHYSIOLOGIC 
CHARACTERISTICS 


From a review of our cases as well as 
those reported in the literature! certain 
characteristics of the pseudocalculus defect 
became apparent. 

Location. The defect occurs only at the 
distal end of the common bile duct. 

Borders. Only the upper border can be 
seen; It 15 convex upward and may be 
smooth (Fig. 44) or irregular (Fig. 34); it 
usually covers the entire lumen of the duct 
without stretching it. The lower border of 
the pseudodefect cannot be outlined. It 
merges with the wall of the intramural 
portion of the common bile duct. 

Effect on the function of the sphincter of 
Oddi. The defect does not cause any ob- 
struction to the flow of bile through the 
sphincter of Oddi. 

Cyclical nature. It is cyclic in nature, ap- 
pearing during the contraction phase at the 
distal end of the common bile duct and 
disappearing during relaxation. This is 
easily seen at fluoroscopy and cineradiog- 
raphy and helps to explain its presence on 
some films and its absence on others dur- 
ing the same examination. The contraction 
of the distal end of the common bile duct 
as well as the appearance of the pseudo- 
calculus defect is independent of the con- 
traction of the duodenum. 

Permanency. The pseudocalculus defect 
is probably of a permanent rather than a 
transient nature. As mentioned above it 
was seen on 4 cholangiograms over a 4 
week period in 1 patient. [t was seen on 2 
cholangiograms at a 2 week interval in 
another. 

Absence of pain. Distention of the com- 
mon bile duct by contrast agent in the 
presence of obstructive or spastic disease 
causes crampy abdominal pain. No such 
pain occurs in the pseudocalculus defect 
condition. The contrast agent passes into 
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the duodenum before a pain-producing 
pressure can build up. 


ETIOLOGY 


The pseudocalculus defect is seen during 
the rhythmic contraction at the distal end 
of the common bile duct. It probably is due 
to the prominence of the muscle fibers at 
the distal end of the common bile duct. 
The prominence of these muscle fibers mav 
be due to their particular arrangement 
which makes them conspicuous roentgeno- 
graphically during the contraction phase. 
Hypertrophy of these muscles similar to 
the hypertrophy in achalasia or hvper- 
trophic pyloric stenosis as a causative 
agent 1s unlikely as these are obstructive 
conditions and the pseudocalculus defect 
15 not. 

Histologically the common bile duct is 
composed mainly of fibrous and elastic 
tissue. Smooth muscle fibers are present in 
a minimal amount except at the distal end, 
where there is an abundance of smooth 
muscles as demonstrated by Boyden.? This 
author also demonstrated that the muscle 
fibers of the common bile duct first appear 
in the human embryo about 5 weeks later 
than the intestinal musculature, and that 
it arises from separate mesenchymal tissue. 
The independent contraction of the distal 
end of the common bile duct and the duo- 
denum, easily observed at fluoroscopy and 
cineradiography, is thus explained. 


DIFFERENTIAL DIAGNOSIS 

The pseudocalculus defect has an ap- 
pearance strongly suggestive of a calculus 
or a tumor at the end of the common bile 
duct, in the ampulla of Vater or at the 
head of the pancreas. If unrecognized, it 
leads to a misdiagnosis and unnecessary 
surgical intervention. The main feature in 
the differential diagnosis is the cyclical na- 
ture observed at fluoroscopy and on the 
roentgenograms. The absence of obstruc- 
tion to the flow of the contrast agent into 
the duodenum is another helpful charac- 
teristic. Pain caused by distention of the 
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common bile duct due to obstructive or 
spastic disease is absent in this condition. 


SUMMARY 

A defect occasionally seen at the distal 
end of the common bile duct is described. 
It is probably due to prominence or par- 
ticular arrangement of the musculature at 
the choledochoduodenal junction. 

The defect is cyclical in nature, always 
located at the distal end of the common 
bile duct and is not obliterated bv the 
administration of antispasmodic or anes- 
thetic agents. 

If unrecognized, this defect can lead to 
misdiagnosis and sometimes unnecessary 
exploration. 


Zuheir Mujahed, M.D. 
525 East 68th Street 
New York, New York 10021 


Pseudocalculus Defect in Cholangiography 


341 


REFERENCES 


I. BENEvENTANO, T. C., and SCHEIN, C. Y. Pseudo- 
calculus sign in cholangiography. 4. M. A. 
Arch. Surg., 1969, 98, 731-733. 


دا 


BovpEN, E. A. Anatomy of choledochoduodenal 
junction in man. Surg., Gynec. & Obst., 1957, 
104, 641-652. 

. Вкорех, B. Experiments with cholecystokinin in 

cholecystography. Acta radiol., 1958, 49, 25- 

30. 


^ 
- 


4. CaRoLI, Y., Porcner, P., PEQuiGvOT, G., and 
DELATTRE, M. Contribution of cineradiography 
to study of function of human biliary tract. 4m. 
7. Digest. Dis., 1960, 5, 677-696. 

. STASSA, G., and Grare, W. Cineradiographic 
evaluation of biliary tract after drug therapy 
following cholecystectomy, sphincterectomy 
and vagotomy. Radiology, 1967, 97, 
301. 


(an 


297— 


б. Tonsorr, A., Ramorino, M. L., CoLARAGRANDE, 
C., and Demais, G. Experiments with chole- 
cystokinin. Acta radiol., 1961, 55, 193-206. 


(тов к, 19972 


IATROGENIC HEPATIC DUCT RUPTURE* 


By WILLIAM B. GOLDSTEIN, М.р. 


DAN BURY, CONNECTICU! 


YALCULI are found within the hepatic 

^ ducts in 24 per cent of patients with 
choledocholithiasis at surgerv.*!" Because 
they frequently are responsible for retained 
stones, better methods for their removal are 
necessary. Several authors have described 
the use of a Fogartv balloon-tipped arterial 
embolectom у catheter for the removal of 
biliary calculi.^*5 This catheter has been 
replaced by a specially designed Fogarty 
biliary catheter. Shore and Berci!” recently 
described their experience with operative 
management of hepatic duct calculi using 
the Fogarty biliary catheter, fiberoptic 
choledochoscopy, suction tips, sccops, for- 
ceps and a new directable balloon catheter. 

Two patients in our hospital with iatro- 
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liG. 2. Case т. Intraoperative cholangiogram shows 
iatrogenic biliary disruptions of a ventrocranial 
branch of the right hepatic duct. 


genic hepatic duct rupture discovered by 
operative cholangiography, and the recent 
papers by Henzel, and Eaton? have 
prompted this report. 


a 4ш 





M 6 | REPORT OF CASES 
тс. І. Case 1. Calculus in distal common bile duct 


discovered on postoperative T-tube cholangio CASE I. M.L.B., а 37 year old female, was 
gram. Note normal appearing right hepatic ducts. admitted for retained common bile duct cal 


* From the Department of Radiology, Danbury Ho pital, Danbury, Connecticut 
| Director, Department of Radiolos 
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16. 3. Case п. Postoperative T-tube cholangiogram 
shows retained common bile duct calculi (not well 
demonstrated) and normal right hepatic ducts. 
The density just below the diaphragm represents a 
calcified lung granuloma. 


culus following cholecystectomy and choledo- 
cholithotomy § months earlier (Fig. 1). 

During the interval between hospitalizations, 
the patient had been asymptomatic and with- 
out clinical evidence of biliary tract obstruc- 
tion. 

Re-exploration of the common bile duct with 
passage of the Fogarty catheter proximally into 
both major hepatic radicals produced no stone. 
It had presumably passed into the duodenum. 

Operative cholangiogram revealed biliary 
disruption of a ventrocranial branch of the 
right hepatic duct (Fig. 2). 

The patient’s recovery was uneventful with- 
out pain, temperature elevation or hema- 
tobilia. 


Case 11. This 63 year old male admitted with 
acute pancreatitis, was treated successfully 
with nasogastric suction, intravenous fluids and 
antibiotics. During this hospitalization, intra- 


venous cholangiography showed nonfilling of 


the gallbladder and choledocholithiasis. 
Cholecystectomy and common bile duct ex- 
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ploration with removal of calculi were per- 
formed. 

A postoperative T-tube cholangiogram re- 
vealed retained stones in the common bile 
duct presumably arising from small hepatic 
ducts (Fig. 3). 

This patient was re-admitted 2 months later 
for re-exploration of his common bile duct. 
Multiple calculi were then removed from his 
common bile duct. An intraoperative T-tube 
cholangiogram showed no evidence of retained 
stone and intrahepatic biliary rupture (Fig. 4). 

A postoperative T-tube cholangiogram то 
days later showed no evidence of stones or 
extravasated contrast material (Fig. $). 

This patient had intermittent temperature 
elevation postoperatively with 3 positive blood 
cultures of E. сой and Enterobacil(t. The infec- 
tion was treated with antibiotics and the sub- 
sequent course was uneventful. 


DISCUSSION 


With the more aggressive surgical man- 
agement of biliary calculi, an increase in 
the frequency of iatrogenic biliary rupture 
can be expected. Biliary duct perforation, 
duct stricture, hematobilia, and abscess 
formation may result even with the gentle 
passage of a Fogartv balloon catheter. The 


Itc. 4. Case п. Intraoperative cholangiogram shows 
latrogenic hepatic duct rupture. 
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liG. с. Case п. Postoperative spot cholangiogram 10 


days after Figure 4 shows no extravasated con 
trast material from the site of the rupture. 


extra- 
vasated contrast material adjacent to the 
intrahepatic biliary duct 1s characteristic. 
There should be no confusion with hepatic 
duct diverticula or other congenital anom- 
if an operative cholangiogram ob- 
tained before the use of Fogarty catheters 
or other instrumentation is available for 
comparison. 

Henzel? recommends minimal and gentle 
inflation of the balloon with careful inser- 
tion and withdrawal of the biliary catheter. 
If hepatic duct rupture occurs, the bile 
should be cultured, with appropriate anti- 
biotics given, 1f found positive. Continued 
external biliary. drainage should be con- 
sidered until resolution of the cavity has 


roentgenographic appearance of 


alies,* ^: 
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occurred, to avoid hepatic abscess forma- 
tion.? 


SUMMARY 


Two examples of iatrogenic hepatic duct 
rupture following duct instrumentation are 
reported. 

Extreme care must be exercised to avoid 
the consequences of duct perforation, struc- 
ture, abscess formation or hematobilia. 


Department of Radiologv 
Danbury Hospital 
Danbury, Connecticut 06810 
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PLAIN FILM ROENTGENOGRAPHIC FINDINGS 
IN ALVEOLAR HYDATID DISEASE— 
ECHINOCOCCUS MULTILOCULARIS* 


By WILLIAM M. THOMPSON, M.D.,1$ DAN P. CHISHOLM, M.D.,t 
and ROBERT TANK, M.D.1 


ANCHORAGE, ALASKA 


LVEOLAR hvdatid disease is caused by 
the larval stage of a tape worm, Echi- 
nococcus multilocularis.” It differs from the 
more common and better known cystic 
hydatid disease (E. granulosus) in host 
response, clinical course, and roentgeno- 
graphic appearance,'94631-354445 The ces. 
todes are distinguished by morphologic and 
biologic characteristics in. both. the larval 
and strobilar stages. The differences in the 
2 diseases are not well known in North 
America, since much of the information on 
alveolar hydatid disease is in the foreign 
literature. 

Alveolar hydatid disease has long been 
known to occur in man in central Europe 
and Siberia? Until recently, the causative 
organism in North America was known to 
occur onlv in the arctic zone of northern 
and western Alaska and Canada. However, 
Leiby e al., and Rausch? have reported 
E. multilocularis in carnivores and rodents 
in 5 of the north-central states. Since mam- 
mals of the same species have extensive 
distributions in the United States, gradual 
spread of the parasite is to be expected. In 
urban areas, the possibility exists that a 
domestic cycle, involving house mice and 
cats, might become established. Foxes are 
the most common definitive host of E. mul- 
tilocularis, and arvicoline and _ cricetine 
rodents (voles, lemmings, and wild mice) 
serve as intermediate hosts (Fig. 1). 

Two forms of cystic hydatid disease 
caused by the larval Æ. granulosus are 
recognized: sylvatic, which is endemic in 


northern regions (including Alaska and 
Canada), and the better known pastoral, 
which is world-wide in distribution.???:35 
There is some evidence that 2 biologically 
distinct strains of E. granulosus are respon- 
sible for the 2 types of cystic hydatid 
disease." The wolf is the main definitive 
host for the sylvatic strain of E. granulosus, 
and wild ruminants (moose and reindeer in 
North America) serve as intermediate host. 
The dog is the important definitive host in 
the pastoral cycle, and domestic ungulates 
(cattle, sheep, and swine) serve as inter- 
mediate host. Man accidentally becomes an 
intermediate host when he ingests the in- 
fective embryophores (eggs) excreted in the 
feces of infected carnivores (Fig. 1). 

The larval stage of these cestodes 1s re- 
sponsible for disease in man. After being 
ingested, the embryophores hatch in the 
duodenum, and the embryos (oncospheres) 
penetrate the intestinal wall and enter the 
portal circulation. [n the case of E 
multilocularis, the oncospheres localize in 
the liver; those of E. granulosus most com- 
monly localize in the liver and lungs, but 
may also be distributed to other sites. The 
larvae of E. multilocularis bud outward, 
exogenously, into the host tissue. The tis- 
sue reaction evoked does not result in for- 
mation of a limiting capsule, but, similarly 
to cancer, the larval cestode invades and 
destroys the affected organ. Infection may 
spread by extension to adjacent organs. A 
chronic, indolent, granulomatous reaction 
can occur, with central necrosis, cavitation, 


*From the U.S. Public Health Service, Alaska Native Medical Center, Departments of Radiology and Pathology, Anchorage, 
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. Lite cycles of the 3 forms of hydatid disease: E. multiloc ularis, E. granulosus (sylvatic) and E. granu 


losus (pastoral). The most common hosts are represented. 


and calcification.?^?1—5.5. Elements of the 
larvae may also spread hematogenously and 
cause metastatic foci. [n contrast, the larval 
E. granulosus is a fluid-filled cyst composed 
of the laminated membrane lined by the 
germinal membrane. The larva is enclosed 
by a dense pericyst derived from the tissue 
of the host.’ Secondary cysts (daughter 
cysts) may be formed within the cyst-cav- 
ity, or may develop from protoscolices: 
when cysts are ruptured, these elements 
may cause secondary, disseminated disease. 
The lesions caused by both E. granulosus 
апа Ё. multilocularis may calcify. Differ- 
ences in pattern of growth and in the nature 
of the tissue reaction of the host account 
for the diverse clinical findings.?1—9.:5 

The spectrum of clinical responses to the 
larval E. multilocularis ranges from benign 
to malignant. The patients may have the 
diagnosis made incidentally, from typical 


hepatic calcification seen on routine roent- 
genograms. However, others present with 
symptoms and findings similar to those of 
carcinoma of the pancreas.**5 The disease 
may ultimately be fatal because of hepatic 
failure or effects of metastatic lesions, Even 
in major endemic areas, the diagnosis may 
be difficult to establish shout surgery. In 
contrast, there is usually little or no clinical 
response in the sylvatic ty pe of cystic hy- 
datid disease. With the more pathogenic 
pastoral ty pe, mor tality ranging from 4 to 
го per cent is reported. ^ 

The flocculation and hemagglutination 
tests are the best immunodiagnostic tech- 
niques for alveolar hydatid disease, but a 
low rate of positive reactions (15 to 30 per 
cent) 1s obtained in patients with sithen 
type of cystic hydatid disease.!54^9 The man- 
agement of patients with alveolar hydatid 
disease has ranged from no treatment to 
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hepatic resection. Patients with. hydatid 
disease caused by the sylvatic type of E. 
granulosus have been treated conserva- 
tively, but those with the disease of the 
pastoral tvpe have required surgical inter- 
vention. There is no effective chemotherapy 
known for any form of hydatid disease. 

There have been a number of reports con- 
cerning the roentgenologic characteristics 
of cystic hydatid disease, but little has 
been written about the roentgenologic char- 
acteristics of alveolar hydatid disease. The 
radiologist should be familiar with the plain 
film roentgenographic findings in alveolar 
hydatid disease, because of its serious na- 
ture, and because the causative organism 
may become endemic throughout the 
United States. 


MATERIAL 


Twenty-seven cases of alveolar hydatid 
disease (E. multilocularis) have been diag- 
nosed in Alaskan Natives. Eight of these 
were previously reported by West et 2/19 
In North America, only 5 cases!?:16:21,39,40,2? 
have been reported from outside Alaska, 
with only 2 cases autochthonous; 1 from 
Сапааа! and т from St. Louis, Missouri.” 

Examples will be presented from our 27 
cases to illustrate the characteristic plain 
film roentgenographic findings. 


REPORT OF CASES 


Case 1. W.M., a 35 year old Eskimo male, 
was admitted on January 4, 1967, with a his- 
tory of pain and a mass in his right upper 
quadrant of 5 months’ duration. He owned a 
dog team and lived in northwestern Alaska, 
where E. multilocularis is most prevalent. 
Physical examination of his abdomen revealed 
a hard mass in the right upper quadrant 3 
fingerbreadths below the right costal margin. 
The mass was not separable from the liver. His 
liver on the left extended 2 fingerbreadths below 
the costal margin, with slight tenderness noted. 
Laboratory studies indicated an alkaline phos- 
phatase of 5.9 sigma units (normal 2.8) and a 
B.S.P. retention of 9 per cent (normal 5 per 
cent). The echinococcal hemagglutination titers 
were positive, the highest being 1:2,048. A titer 
of 1:128 is considered positive. Three floccula- 
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tion titers were positive, in 1:40 and 1:20 dilu- 
tions (1:5 is considered positive). The echino- 
coccal skin test was positive. À roentgenogram 
of the abdomen revealed a large homogeneous 
mass in the upper abdomen (Fig. 2). No cal- 
cifications were noted. Liver scan showed a 
large area of central replacement of the en- 
larged left lobe of the liver and areas of de- 
creased activity in the right lobe. The patient 
underwent exploratory laparotomy and the 
diagnosis of alveolar hydatid disease involving 
both lobes of the liver was confirmed. The 
lesion was unresectable and the patient was 
discharged with a poor prognosis. 

He had 2 follow-up visits, in 1968 and 1971, 
which showed signs of increasing disease with 
the alkaline phosphatase and hemagglutination 
and flocculation titers all increasing. His liver 
scans showed increased destruction of the liver, 
particularly in the left lobe. However, clinically 
he was no worse, and if anything, he had noted 
a reduction in pain, and the mass had not 1n- 
creased in size. 

Comment. This case exemplifies alveolar 
hydatid disease presenting with gross hepa- 
tomegaly without hepatic calcifications. Even 
though the patient’s long term prognosis 1s 
poor, he may survive a number of years, as 
have a number of the patients with similar 
findings and prognosis reported by West eż a/.? 


Case п. I. A., a 42 year old asymptomatic 
Eskimo female from northwestern Alaska, was 
admitted for evaluation of stronglv positive 
echinococcal hemagglutination and flocculation 
titers. She had skinned many foxes, and there 
were many dogs in her village. She had noted 
occasional postprandial epigastric discomfort, 





Fic. 2. Case r. Plain roentgenogram of the abdomen 
shows a mass density in the upper abdomen, par- 
ticularly on the right. Hepatomegaly was con- 
firmed by physical examination and liver scanning. 
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l'1G. 3. Case п. (4) Oblique roentgenogram of the right upper quadrant demonstrates typical hepatic calcifi- 
cation of alveolar hydatid disease. The calcified tuberculous nodes overlie the spine. (B) Enlargement of 
the center of 4 showing radiolucencies surrounded by faint calcification. This finding is thought to be 


diagnostic of alveolar hydatid disease. 


but otherwise denied gastrointestinal symp- 
toms. Review of systems and medical history 


were unremarkable except for a history of 


tuberculosis as a child. Physical examination 
revealed a diffusely nodular and slightly tender 
liver to be palpable 5 cm. below the right costal 
margin. The remainder of the examination was 
negative. The only abnormal laboratory values 
were an 8 per cent eosinophilia and the ab- 
normal hemagglutination and flocculation 
titers, 1:2,048 and 1:80, respectively. Plain 
hlm roentgenograms of the abdomen and tomo- 
grams of the liver revealed calcifications within 
the anterior portion of the liver characteristic 
of Echinococcus multilocularis (Fig. 3, A and B). 
The calcifications were present on a lumbo- 
sacral spine roentgenogram made in 1967, and 
they had definitely increased in size over the 
ensuing 4 years. A number of other calcifica- 
tions noted in the abdomen were thought to 
represent calcified tuberculous nodes. These 
had not changed since 1967. No obvious in- 


crease 1n hepatic size was noted. Liver scan 
showed a large area of decreased uptake an- 
teriorly in the region of the porta hepatis. 
Cholelithiasis was demonstrated on oral chole- 
cystogram, and the calcified mass was noted to 
be anterior to the gallbladder. Hepatic arterio- 
gram showed an anterior avascular mass in the 
liver, which possibly involved both lobes. No 
additional lesions were identified. The patient 
underwent cholecystectomy. A pedunculated 
echinococcal lesion was noted to be attached 
to the anterior inferior edge of the liver, in- 
volving the right and left lobes without exten- 
sive parenchymal invasion in the bulk of the 
liver. The lesion was removed surgically (Fig. 
4; and 5, апа B). The patient recovered and 
was discharged in satisfactory condition. 

On gross pathologic examination, the re- 
sected hepatic tissue, which measured 10X 8X8 
cm., was virtually replaced by a large cyst with 
a thick and irregular wall. At the periphery of 
this large cyst were many small cysts, 5 to 6 
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mm. in diameter, many of which budded from 
the wall of the large cyst (Fig. 5, A and B), 
while some were discrete within the adjacent 
liver parenchyma. The large cyst was filled with 
thick, white, pasty material and contained 
translucent membranes, which formed small 
translucent spheres 2 to 4 mm. in diameter. 
The small peripheral cysts were lined by such 
membranes, and many contained clear fluid. 

Microscopically, the material from the large 
cyst was amorphous, diffusely stippled with 
finely divided calcium, and contained pale 
eosinophilic laminated membranes which were 
acellular and were PAS positive and diastase 
resistant. The peripheral cysts were lined by 
identical membranes. The latter were sur- 
rounded by fibrous walls which were, in turn, 
separated from the liver parenchyma by a 
thin rim of granulation tissue and inflammatory 
cells. The calcification associated with these 
smaller cysts was primarily between the parasi- 
tic membranes and adjacent fibrous wall, both 
as finely divided calcium and as somewhat 
larger granules. Focally, there were small cal- 
cific deposits between laminae of the parasitic 
membrane. There were, in addition, focal gran- 
ulomas in the hepatic parenchyma, with ne- 
crotic centers and peripheral epithelioid cells, 
multinucleated giant cells, and inflammatory 
cells. No germinal epithelium or scolices were 
identified (Fig. 6). 

A calcified lymph node was removed. This 
lymph node contained fibrocalcific changes, 
obviously old and nonspecific, consistent with 
old mesenteric tuberculous lymphadenitis. 

Comment. The majority of the calcific density 


Alveolar Hydatid Disease 


349 





їс. 4. Case п. Roentgenogram of the resected 
echinococcal lesion. Both scattered amorphous 
nondiagnostic calcium and the small radiolucencies 
surrounded by calcium, thought to be diagnostic 
of alveolar hydatid disease (arrow), are demon- 
strated. 


produced by this patient’s lesion 1s nondiag- 
nostic. However, the pattern produced by the 
calcification, demonstrated roentgenograph- 
ically in the central area of the calcific mass, 1s 
typical of alveolar hydatid disease (Fig. 3, Æ 
and B). The small spherical lucencies rimmed 
by calcium represent cysts with reactive tissue 
surrounding the walls, which had become 





Itc. 5. Case 11. (4) Section of the resected echinococcal lesion showing necrotic amorphous material (center) 
and multiple small cysts (best demonstrated at the periphery of the lesion—bottom). (B) Enlargement of 
cysts at the periphery of the multilocular lesion. 





l'1G. 6. Case п. Photomicrograph showing a portion 
of one cyst with the cyst wall (right) and surround- 
ing reactive tissue (center). A few normal liver cells 
are seen in the lower left corner. Finely divided 
calcium deposits, poorly demonstrated in H and E 
stained section, occur in the reactive fibrous wall 
of the cyst (H and E stain; X44). 


calcified. These multiple ring-like calcified 
densities, which varied from 2 to 4 mm., are 
diagnostic of alveolar hydatid disease. 

This patient had a fairly large mass which 
was asymptomatic and was diagnosed as alveo- 
lar hydatid disease preoperatively by plain film 
roentgenographic findings and the positive 
echinococcal hemagglutination and flocculation 
titers. Her social history was.helpful in that 
she had had not only extensive exposure to 
dogs, but also direct contact with foxes. In ad- 
dition to contracting the disease from fecal 
contamination from dogs, the accidental de- 
finitive host, one may ingest infective ova from 
fox pelts during skinning. 


Case Ш. F.M., a бт year old Eskimo female 
from northwestern Alaska, was admitted for 
the 5th time on September 29, 1970, for neuro- 
logic evaluation. Six weeks prior to this ad- 
mission, she was admitted to an outlying hos- 
pital after an episode of clouded sensorium and 
bizarre behavior. Her behavior returned to 
normal in a few days and she was discharged. 
On September 26, 1970, she was readmitted 
to the outlying hospital after a tonic-clonic 
grand mal seizure. Her eyes were deviated to 
the left. A lumbar puncture revealed normal 
pressure, 260 lymphocytes/cu. mm., and pro- 
tein of 47 mg. per cent. The remainder of her 
laboratory work was normal. She remained 
confused prior to her transfer to our hospital on 
September 29. 
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Past historv revealed that she had taken 
prophylactic INH for tuberculosis for several 
months. She had a presumptive diagnosis of 
alveolar hydatid disease made at laparotomy 
in 1960. Previous echinococcal titers had been 
positive. Upper gastrointestinal examinations 
in 1965 and 1968 showed enlargement of the 
left lobe of the liver and calcifications in both 
lobes (Fig. 7). Liver scans showed hepato- 
megaly with gross enlargement of the left 
lobe, which contained a large mass with a 
central area of decreased uptake. 

On admission, she was cachectic but oriented. 
Her temperature was 100?F. There was slight 
lateral nystagmus and ataxia. Her liver was 
enlarged, primarily in the epigastrium, and 
was not tender. The sedimentation rate was 
58 mm. per min., and the albumin/globulin 
ratio was 3.2/4.5 mg. per cent (normal 4 to 5/2 
to 3). Echinococcal hemagglutination and 
Hocculation titers were 1:4,096 and 1:320, re- 
spectively. Several lumbar punctures were 
done, revealing normal pressures, 500 to 2,500 
white blood cells per cu. mm. of which 80 per 
cent were lymphocytes, and protein which in- 
creased from 430 to 730 mg. per cent. A 
pneumoencephalogram showed atrophy of cor- 
tical tissue and enlargement of the lateral ven- 
tricles and basilar cistern. The 4th ventricle 
was not demonstrated. Electroencephalogram 
and RISA scans were abnormal but nondiag- 
nostic. The remainder of her work-up was nor- 
mal or unchanged. Studies included brain 
scan, carotid arteriogram, and liver chemistries. 
Initially, she improved on triple tuberculosis 


> 
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Fic. 7. Case пт. The left lobe of the liver is enlarged 
compressing the fundus of the stomach. Small 
calcifications are demonstrated in the left and right 
lobes of the liver. 
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chemotherapy and steroids, but then her con- 
dition gradually deteriorated. Terminally, she 
developed 3rd, 4th, and 7th left cranial nerve 
palsies. She became obtunded and had marked 
fluctuation in her blood pressure and tem- 
perature. She expired on her 174th hospital day. 

At autopsy, the liver was markedly enlarged. 
On section, the entire left lobe was replaced by 
a large cyst with a thick white fibrous wall, 2—3 
cm. in thickness, lined by shaggy yellow ma- 
terial (Fig. 8). In the right lobe (Fig. 9) there 
were numerous white, slightly lobulated, gritty 
nodules, ranging from to 5 cm. in diameter. А 
tumor-like mass was noted in the left cere- 
bellar-pontine angle and a similar lesion was 
noted extending around the brain stem, de- 
forming the midbrain and pons. The lesions 
resembled those in the liver. Histologically, 
these several lesions had the characteristic 
features of alveolar hydatid disease. 

Comment. The calcifications in this patient’s 
liver were small and scattered, although the 
patient had severe and extensive involvement 
of both lobes. A number of the calcifications 
had the characteristic appearance of small 
cysts, typical of alveolar hydatid disease. This 
patient’s findings emphasize the point that 
there can be extensive involvement of the 
liver by E. multilocularis and no calcification, 
or only a small amount of calcification. 


DISCUSSION 


Nineteen of the 27 patients with the 
established diagnosis of alveolar hvdatid 
disease had roentgenograms available for 





tic. 8. Case 1. Left lobe of the liver showing large 
E. multilocularis cyst with necrotic center. Fibrous 
cyst walls 2 to 3 cm. thick. 
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iG. 9. Case irr. Hemisection of the right lobe of the 
liver which contains a number of E. multilocularis 
lesions. They range in size from 1 to § cm. in diam- 
eter and one has a necrotic center. 


review (Table 1); 7 of these patients have 
expired. Eight of the 19 (42 per cent) had 
evidence of hepatomegalv on plain film 
roentgenograms of the abdomen and on 
barium examination of the gastrointestinal 
tract. Six of these 8 patients had verifica- 
tion of hepatomegaly by liver scan. The 
other 2 did not have liver scans. Four of the 
Ig patients underwent hepatic resection. 
Three of these had hepatomegaly clinically 
diagnosed prior to the surgery, and pre- 
operative roentgenograms were not avail- 
able for review. A total of 11 patients (58 
per cent) had hepatomegaly. 

Thirteen of the 19 (68 per cent) had hepa- 
tic caleification; 11 of the 19 (58 per cent) 
had calcification typical of alveolar hydatid 
disease which was thought to be diagnostic 
(Fig. 3, 4 and B; 4; то, 4-D; and 11, 4-С). 


Three of the 13 with hepatic calcification 


TABLE I 


ROENTGENOGRAPHIC FINDINGS IN 19 PATIENTS WITH 
THE ESTABLISHED DIAGNOSIS OF ALVEOLAR 
HYDATID DISEASE (E. multilocularis) 


Finding No. Per Cent 
Hepatomegaly 8 42 
Hepatic calcification I3 68 

Diagnostic calcification II 58 
Nondiagnostic calcification 2 II 
Calcification in right and left lobes 3 16 
Hepatomegaly and calcification с 26 
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(16 per cent) had calcification in both right 
and left lobes. One of the 2 patients with 
nondiagnostic calcification had only small 
faint densities and the other had a large 
dense mass of calcification which was non- 
specific. Five of the 19 (26 per cent) had 
both hepatomegaly and calcification. 

Hepatomegaly and hepatic calcification 
are the plain film roentgenographic findings 
demonstrated in patients with alveolar 
hydatid disease. The hepatomegaly is due 
to the growth of the E. multilocularis organ- 
ism, attending host reaction, and compen- 
satory enlargement of the uninvolved por- 
tions of the liver. 

The peculiar type of hepatic calcifica- 
tions was the single most helpful roentgeno- 
logic finding in establishing the diagnosis of 
alveolar hydatid disease. The typical find- 
ings were small radiolucencies, outlined by 
calcific densities, ranging in size from 2 to 4 
mm. in diameter. These lucencies were 
found scattered in the larger areas of amor- 
phous calcium, which ranged in size from a 
few millimeters up to 10 to 12 cm. in diam- 
eter. These typical changes are thought to 
be diagnostic of alveolar hydatid disease, as 
similar lesions have not been previously re- 
ported in hepatic calcification due to other 
causes. The figures from Cases п and ri 
and Figures то, 4-D, and 11, 4—C illustrate 
these findings. 

In pathologic specimens, calcification is 
seen diffusely in the amorphous debris 
within degenerating cysts, in the fibrous 
walls adjacent to the parasitic membranes 
of intact cysts, and in occasional foci be- 
tween the laminae of the parasitic mem- 
branes. The majority of the calcification 
occurs scattered in the necrotic tissue, but 
the more important and diagnostic feature 
is the intact cyst with deposition of calcium 
surrounding it. 

Grossly the large lesions appear as white 
to yellowish tumor masses which may re- 
place liver parenchyma and which may pre- 
sent on the surface of the liver (Fig. 9). The 
centers of the large masses usually undergo 
necrosis, giving the mass the gross appear- 
ance of a large cavity filled with thick, 
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pasty material, which has a firm wall up to 
several centimeters in thickness. A large 
single lesion may occupy half or more of the 
liver (Fig. 8). The liver may contain many 
lesions of different sizes (Fig. 9). Micro- 
scopically, eosinophilic laminated mem- 
branes appear as folded or collapsed masses 
within the amorphous debris of large cysts, 
while such membranes line the smaller 
peripheral cysts. At the periphery of the 
cysts, there is often a layer of reactive 
fibrous tissue which is separated, in turn, 
from the liver parenchyma by a laver of in- 
flammatory cells and granulation tissue. 
There are also caseating granulomas within 
the liver parenchyma, with epithelioid cells, 
giant cells, and inflammatory cells sur- 
rounding the necrotic tissue. The small in- 
tact cysts are lined by an eosinophilic, lami- 
nated membranous layer, as in cystic hy- 
datid disease. In alveolar hydatid disease in 
man, protoscolices are almost never found. 

Tumoral calcification is dystrophic in 
type,**z.¢., 1t is the result of a change in the 
chemical structure of the intracellular sub- 
stance. The mechanism by which this oc- 
curs 1s complex and not understood, but fre- 
quently the calcification occurs in necrotic 
areas. Why calcification occurs in some 
necrotic tumors and not in others is un- 
known.* It is more common in embryonic 
tumors in children than in carcinomas in 
adults, which mav indicate that it occurs in 
more rapidly growing tumors which out- 
strip their blood supply, with consequent 
necrosis.??! The hepatic calcification in 
alveolar hydatid disease is dystrophic in 
type, occurring in the necrotic tissue; how- 
ever, the pattern of calcium deposition in 
the reactive fibrous tissue surrounding the 
membranes that form the wall of intact 
small parasitic cysts differentiates hepatic 
calcification of alveolar hydatid disease 
from other types of hepatic calcification. 

Table 11 lists the reported causes of hepat- 
ic calcification. Most of these are quite 
rare and some of the disorders produce cal- 
cification thought to be tvpical for the dis- 
ease. 

Calcified hydatid cysts (E. granulosus), 
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liG. то. Patient M.K. (4) Oblique roentgenogram of the right upper quadrant in a patient with surgically 
proven alveolar hydatid disease showing typical E. multilocularis hepatic calcifications. Roentgenogram 
was taken in 1959. (B) Same area in 1965; the calcifications have increased. (C) In 1971, further increase 
in the amount of calcifications 1s noted. (D) Enlargement of C showing small radiolucencies surrounded 
by calcification. This finding 15 thought to be diagnostic of alveolar hydatid disease. 


both sylvatic and pastoral, are the most tends to form an oval or circle of calcium. 
common cause of hepatic calcification. The Amorphous calcification occurs within the 
calcification in an unruptured cyst is usu- cyst. Polvcyclic calcification in an unrup- 
ally first seen as an arc, which gradually ex- tured cyst 1s pathognomonic of cystic hy- 
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1с. 11. Patient В.К. (4) Oral cholecysto- 
gram in a I2 year old boy who presented 
with a draining sinus in the right upper 
quadrant. Several small ring shaped calci- 
fications are demonstrated in the right lobe 
of the liver. Dressings overlie the abdomen. 
(B) Coned down small rings of calcium. 
(C) Enlargement of the calcified rings. 
This type of hepatic calcification is thought 
to bediagnosticof alveolarhydatid disease. 
The patient underwent a successful hepatic 
resection of the E. multilocularis lesion. 


datid disease. Not only is the mother cyst 

caleified, but also most of the daughter 
cysts are calcified as well. Ruptured cvsts 

may have irregularly shaped calcification, 
but some of the calcium will usually be 
shaped in an arc.*!? The calcified lesions of 
cystic hydatid disease, both sylvatic and 
pastoral forms, are 5 to Io times the size of 
the small calcified lesions diagnostic of 
alveolar hydatid disease. 

Bassler and Peters? reported the inci- 
dence of hepatic calculi in association with 
cholelithiasis to be about 6 per cent. These 

calculi are rarely dense enough to be dem- 
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onstrated on plain film roentgenograms and 
are usually discovered on T-tube or opera- 
tive cholangiograms. When dense enough 
to be demonstrated on plain film roent- 
genograms, they are uniformly spherical 


and vary in diameter from о.5 to 2.0 cm. 
with a rather dense shell around a less 
opaque area. They may be grouped in a 
mulberry pattern. 

Calcification in the portal vein has been 
described by Haddow and Kemp- Harper! 
as linear densities of calcium crossing the 
vertebral column which are found in pa- 
tients with portal hypertension. Localiza- 
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tion by anteroposterior and lateral roent- 
genograms helps to separate portal vein 
calcification from calcium in other organs; 
however, in some cases venography is 
necessary for accurate identification. Cal. 
cification in the splenic artery may help 
identify portal vein calcification, by associ- 
ation. 

Calcification of hepatic artery aneurysms 
IS quite rare, but has been described 
a multiloculated, ovoid, calcific density, 
sharply defined, with the periphery being 
egg-shell in character and the center less 
dense and mottled." This is similar to 
splenic and renal artery aneurysmal cal- 
cification, but the relative positions differ- 
entiate them. 

Karras e a/.!* mentioned the calcifications 
in liver abscesses as being dense, mottled, 
and irregular, but they can be arranged in 
a circular pattern. The patient is usually 
asymptomatic at the time the calcium is 
noted. 

Tuberculosis and histoplasmosis calci- 
fications in the liver are usually small, 
multiple, dense, discrete, and scattered 
throughout the organ.? The spleen is usu- 
ally involved in histoplasmosis and less fre- 
quently in tuberculosis. 

Brucellosis has been reported to cause 
hepatic calcifications. Spink? described 
these as fluffy spots looking similar to snow- 
flakes. Similar lesions may also occur in the 
spleen. 

Alergant, and Karras ef al!’ reported 
cases of gummas of the liver with calcifica- 
tion. The massive calcification of the liver 
reported by Heilbrun and Klein" may also 
have been due to a gumma and not alveolar 
hydatid disease as suspected. The patient 
reported had a positive serology and nega- 
tive echinococcal hemagglutination titers. 
The calcification in a gumma is dense, ir- 
regular and well defined. Calcified gummas 
are extremely rare. 

Primary hepatic tumors, both benign and 
malignant, may show calcific change. There 
have been a number of reports of calcified 
cavernous hemangiomas.*:??? Plachta? de- 
scribed a characteristic pattern of spicules 
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TABLE II 


REPORTED CAUSES OF HEPATIC CALCIFICATION 











. Cystic hydatid disease? 8:10:22 
. Hepatic duct calculi? 
. Portal vein calcification" 
. Calcified aneurysms of the hepatic artery!” 
. Calcified liver abscess (pyogenic or amebic)!*"!9 
. Tuberculosis and histoplasmosis granulomas? 
. Brucellosis granulomas" 
. Calcified gumma!!419 
. Primary liver tumors 
Benign—hemangioma!?9 
Malignant—hepatoma (liver cell carci- 
пота) ,1+!%° cholangioma (bile duct carci- 
noma), hemangioendothelioma!! $9 
10. Calcification of liver metastasis from ovary,” 
breast,*® ocular melanoma,!? neuroblastoma,’ 
mesothelioma,?’ and colon?:9.19.20.26,37,43 
1I. Alveolar hydatid disease (15*) ‘44:45 
12. Congenital cysts of the liver} 
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15 * Calcification may have been due to calcified gummas. 
T Anton, Н. C. Brit. J. Radivl., 1972, 45, 146-147. 


in the form of numerous radiating trabecu- 
lations, from a central area toward the 
periphery of the lesion. Primary hepatic 
carcinomas may calcify in a variety of pat- 
terns, ranging from spherical discrete calculi 
resembling cholelithiasis to irregular indis- 
tinct stippled calcification or spiculated 
calcification which has the appearance of a 
sunburst.* This last type is similar to 
that seen in hemangiomas as described by 
Plachta.?? Calcification is more common 
in malignant hepatic tumors in children.!?:?» 
Biliary duct carcinoma may calcifv, and 
has been described as amorphous collec- 
tions of calcium with sharply defined bor- 
ders which are spherically shaped, resembl- 
ing calculi.!? Rakov et a7? described a case 
of hemangioendotheliosarcoma occurring in 
a patient who previouslv had intravenous 
injections of thorotrast for a hepatic ail- 
ment. Tiny punctate stippled densities, 
which were typical deposits of thorium 
dioxide, were noted in his liver, spleen, and 
lymph nodes. Davis" reported a patient 
with the same type of tumor who had dif- 
fuse calcification throughout his lungs and 
liver. The calcifications were thought to be 
in metastatic lesions. This patient had not 
received injections of thorotrast. 





lic. 12. Roentgenogram of a model of an E. multi- 
locularis lesion containing calcium. Model made 
by mixing salmon caviar and barium in a viscous 
medium and freezing the mass in a block of ice. 


Carcinoma of the colon is the most fre- 
quent primary tumor causing calcified meta- 
static lesions in. the liver. The calcifications 
are diffuse, finely granular, closely spaced, 
and occupy an irregular area of the liver. 
They are discrete, average 2 to 4 mm. in 
diameter, have been likened to poppy seeds, 
and appear to be typical for colonic meta- 
stases.!*:?5 Calcified hepatic metastases have 
been described in carcinoma of the breast? 
and ovary,” neuroblastoma,” ocular mel- 
anoma, and mesothelioma.? The meta- 
static lesions from these primary tumors 
usually show much larger and denser calci- 
fications than colonic metastatic lesions. 
There are usually other areas of intraab- 
dominal calcification from metastatic car- 
cinoma of the ovary and neuroblastoma, 
which may help in making the ultimate 
diagnosis. 

Calcification in the pancreas, lymph 
nodes, aorta, and pleura, as well as chole- 
lithiasis, must all be considered in the dif- 
ferential of upper abdominal calcification. 
Usually all of these can be diagnosed by 
their location and typical morphology. 

If only a small amount of hepatic calcific- 
ation Is present, it 1s difficult to differentiate 
the calcification secondary to alveolar hy- 
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datid disease from that secondary to meta- 
static disease, tuberculosis or histoplasmo- 
sis, brucellosis, and primary hepatic tumors. 
However, a history of living in or visiting 
an endemic area, skin tests, hemagglutina- 
tion and flocculation titers, and a work-up 
to rule out the other causes of hepatic cal- 
cification should establish the diagnosis. 

The hepatic calcification of alveolar hy- 
datid disease is significantly different from 
that caused by other disease processes, par- 
ticularly when extensive. The occurrence of 
areas of radiolucency rimmed by calcium 15 
the important differentiating feature. These 
apparently represent the calcification seen 
in the reactive tissues surrounding the 
membranous walls of the parasitic cysts. 
These lucencies may vary in size from 2 to 
4 mm. and are found scattered throughout 
the affected areas of the liver. 

Figure 12 is a roentgenogram made of a 
model produced by mixing barium sulfate 
and salmon caviar in a viscous medium and 
then freezing the mass in the center of a 
block of ice. It closely resembles the amor- 
phous calcium, as well as the calcified multi- 
locular cvsts which occur in patients with 
alveolar hvdatid disease. The model helps 
one understand the pathogenesis of the 
characteristic roentgenographic pattern of 
alveolar hydatid disease. 


SUMMARY 


t. The plain film roentgenographic find- 
ings of alveolar hydatid disease (E. multi- 
locularis) in 1g patients are presented. 

2. Hepatomegalv (in 42 per cent) and 
hepatic calcifications (in 68 per cent) are 
the 2 plain film roentgenographic findings. 

3. The small radiolucencies surrounded 
bv calcification, forming spheres. which 
range in size from 2 to 4 mm. in diameter, 
are diagnostic (58 per cent) of alveolar hy- 
datid disease. 

4. The 3 different forms of hydatid dis- 
ease: (1) alveolar hydatid disease (E. multi- 
locularis), (2) sylvatic cystic hydatid dis- 
ease (E. granulosus), and (3) pastoral cystic 
hydatid disease (E. granulosus), are dis- 
cussed. 
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RADIONUCLIDE HEPATIC FLOW STUDY AND 
LIVER SCAN IN TWO CASES OF NON- 
PARASITIC HEPATIC CYSTS* 

By JACQUES LAMOUREUX, M.D., Рн.р., CLAUDE HAREL, M.D., ROGER PLANTE, M.D., 
LAURENT ARCHAMBAULT, M.D., and SIMON LAUZE, M.D. 


MONTREAL, QUEBEC, CANADA 


ONPARASITIC hepatic cysts occur 
with sufficient rarity to merit the re- 
porting of each case. Less than 300 cases 
have been reported so far in the literature. 
Most of these were retention cysts of bile 
duct origin and were discovered only at 
autopsy 357.101,18 
The opportunity to diagnose and treat 
surgically such lesions in 2 female patients 
has prompted these case reports. Moreover, 
these cases are described in detail to show 
the contribution of the Ге?" pertechnetate 
hepatic flow study to the liver scanning and 
other radiologic procedures in arriving at a 
differential diagnosis. 


REPORT OF CASES 


Case 1. In May 1967, a 72 year old female 
harboring a cystocele and subject to recurrent 
cystitis was seen again because of burn- 
ing on urination, urgency and frequency of 
micturition of 10 days’ duration. No hematuria, 
dysuria, fever or renal pain was present, but 
upon physical examination an epigastric mass 
was found which prompted her hospitalization 
for further investigation. 

Past medical history revealed hospitalization 
in 19:9 for epigastric pain. A cholecystogram at 
that time showed a gallstone in an enlarged gall- 
bladder. A barium meal examination was nor- 
mal and a barium enema study visualized the 
cecum under the hepatic border. Malposition of 
the cecum, gallstone and functional troubles of 
the digestive tract were retained as final diag- 
noses. In 1964, the patient was admitted to 
another hospital for cholelithiasis. A cholecys- 
tectomy, an appendectomy and a right oopho- 
rectomy for a cyst were performed. A uterine 
prolapse and an asymptomatic cystocele were 
also noted. The surgical exploration did not 
reveal any other feature. 


The outstanding physical finding in May 
1967 was an enlarged liver palpable 6 cm. below 
the costal margin and extending into the epi- 
gastrium and left upper quadrant. The patient 
was unaware of its presence and there were no 
symptoms referable to the gastrointestinal 
tract. All liver function tests gave results within 
normal limits. 

A barium meal examination, barium enema 
study and intravenous pyelography ruled out 
gastrointestinal or urinary tract involvement 
(Fig. 1, 1-С). However, compression and dis- 
placement of the stomach and duodenum to the 
left of the midline, and lowering of the hepatic 
flexure, the transverse colon and the right kid- 
ney, pointed to either a large hepatomegaly or 
a huge right upper quadrant mass. 

Radioactive colloidal gold liver scanning 
revealed what appeared to be a liver of normal 
size and shape entirely displaced to the left by 
a huge cold lesion in the right upper quadrant 
(Fig. 24). The irregularity of uptake over the 
left part was attributed to abnormal position of 
the liver, rather than to an intrinsic abnormal- 
ity in the liver. 

The patient was released from hospital 13 
days after admission with a presumptive diag- 
nosis of congenital malformation of the liver. 
Elements substantiating this opinion were: an 
excellent general condition and the absence of 
symptoms and laboratory findings indicative of 
any active hepatic involvement in a patient 
harboring a huge silent mass in the right upper 
quadrant displacing the functional liver to the 
left. 

Two and a half years later, the patient was 
readmitted to the hospital complaining of ab- 
dominal distention and tenderness on palpation 
of 6 months' duration. No symptoms referable 
to the digestive tract were present. The vital 
signs were normal; the patient was in excellent 
condition and again the laboratory tests were 
within normal limits. 


* From the Departments of Radiology, Surgery and Pathology, Notre-Dame Hospital and University of Montreal School of Medi- 


cine, Montreal, Quebec, Canada. 
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Case 1. (4) Compression and displacement of the stomach and duodenum to the left on barium meal 


examination. (B) Lowering ef the hepatic flexure on barium enema study. (C) Lowering of the right kidney 


on Intravenous pyelography. 


Abdominal distention was obvious. The right 
quadrant mass was felt to be "cystic on palpa- 
поп” and filled the entire right abdomen dis- 
placing the liver to the left. A colloidal gold 
hepatic scan showed the presence of a cold mass 
in the right upper quadrant (Fig. 2B). The 
dominant feature of the scan was the greater 
displacement of the functional liver to the left, 
as compared to the hepatic scan performed 24 
years previously, and thus substantiating the 
history of abdominal distention given by the 
patient. 

А Tc" pertechnetate hepatic flow study was 
performed in the following manner to help de- 
hne the degree of vascularity of the lesion and 








outline the lesion in relation to the liver and 
other structures in the abdomen and the chest: 

A Nuclear Chicago Pho-Gamma scintillation 
camera equipped with a divergent collimator 
was used. A landmark scan was first obtained 
making use of the colloidal gold previously in- 


Jected into the patient for the gold hepatic scan 


(Fig. 34). Then, 10 millicuries of radiopertech- 
netate, contained in less than 2 ml. of normal 
saline, was rapidly injected into an antecubital 
vein, and sequential exposures of the circulation 
of the radionuclide were simultaneously re- 
corded both on Polaroid Paper-Film (Fig. 3, 
B-H) at the rate of 2 second exposures for 16 
consecutive pictures and on x-ray type film 





16. 2. Case т. Anterior views of colloidal gold scans. (4) In 1967, the rotation of the liver and its global 


displacement to the left by the silent mass in the upper right quadr 
in size of the silent mass was assumed from the greater displace 
opening of its upper curvature as compared to the 1967 scan. ( 
liver back in its relatively normal position; this became the base 
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ant stood out. (В) [n 1969, the increase 
ment of the liver to the left and the greater 
C) The early postoperative scan showed the 
line scan for further assessment of possible 
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Case 1. Radiopertechnetate flow study. (4) A landmark colloidal gold liver scan, same as that shown 
in ligure 2B, was first obtained on the Phe-Gamma, in the actual position for the pertechnetate flow 
study. It was obtained immediately prior to the dynamic study, with the camera spectrometer set on 


the gold energy. Then, the spectrometer was set on the technetium energy, nullifying for our purpose the 
detection of gold in later views. The flow study was initiated in the following manner: (B-77) Sequential 
2 second exposures of radiopertechnetate flow following rapid injection into antecubital vein were obtained. 
Note sequential outlining of chest (В) and abdominal structures (C-H), allowing their identification and 
actual correlation. Easy delineation of the mass and absence of perfusion over it were dominant features 
of the study. Actual relation to functional liver was obtained by comparison with the landmark scan (4). 


using the photoscope, at the rate of 20 second 
exposures for 4 consecutive frames. Equivalent 
information achieved with both the 
Polaroid paper and x-ray type film pictures. 
However, the x-ray type films, allowing for 
superimposition of the different exposures, were 
found very helpful in correlating, point by 
point, structures delineated on the landmark 
colloidal gold scan and the various serial radio- 
pertechnetate studies. Accurate delineation of 
the cold lesion and absence of perfusion over It 
in the right abdomen, as compared to normal 
perfusion of the liver located in the epigastrium 
and left upper quadrant, were the dominant 
features of the study. 


Was 


At surgery, an enormous cyst of the liver was 
found filling the right upper quadrant, displac- 
ing the liver to the left and the right kidney 
downwards (Fig. 4). The cyst was lined with a 
serous membrane; it was easy to delineate by 
palpation its superior and posterior aspects. It 
was affixed to the inferior part of the left por- 
tion of the liver. Almost 3 liters of fluid was 
aspirated. During its dissection, bleeding of the 
liver occurred and forced a marsupialization of 
that portion of the wall of the cyst in relation 
with the liver. An unsuspected second cyst of 
the same nature, 10 cm. in diameter, was then 


seen posteriorly and was dealt with in the same 
manner as the first. 

Culture and staining of the cyst fluid were 
negative for bacteria. Chemical analysis mea- 
sured 33 units of amylase. 

Histologic examination of the wall of the 
cyst revealed connective tissue containing 
hepatic elements such as hepatic cells and bili- 
ary ducts. These elements were infiltrated by a 
moderate number of inflammatory cells. The 
final diagnosis was benign cysts of the liver with 
slight inflammatory reaction. 

On December 2, 1969, 1 week after laparot- 
omy, a radiogold hepatic scanning (Fig. 1C) 
and a radiopertechnetate flow study were per- 
formed. Both reflected the new relatively nor- 
mal position of the liver. 

A follow-up technetium sulfur colloid liver 
scanning was performed 10 months later and 
ruled out recurrence for the time being? 


Case и. This case entails a roentgenologic 
finding in a 60 year old female admitted into 
another hospital for a zona. Routine roentgeno- 
grams at that time revealed a mass located be- 
tween the liver and right kidney. The patient 
was unaware of its presence and had no related 
complaints. She was then referred to this hos- 
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тс. 4. Case 1. At surgery, the liver (1) and the huge 
right upper quadrant cyst (m) were in the same 
position as shown on the preoperative scan (Fig. 


2B; and 3, 4-H). 


pital for further investigation and appropriate 
treatment. 
Medical antecedents revealed hysterectomy 
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and appendectomy 23 years previously and an 
episode of rheumatoid arthritis 6 years ago. 
There had been no history of jaundice. 

On examination, a round, mobile, orange size 
mass was palpable in the lower part of the right 
upper quadrant. A colloidal gold scan showed 
the mass to be a cold lesion embedded in the 
lower portion of the liver, raising the right lobe 
towards the diaphragm and pushing the left 
lobe towards the epigastrium (Fig. 5, Zand B). 
A radiopertechnetate hepatic flow study was 
performed (Fig. 6, 4-G). Upon completion of 
the flow study, the intensity knobs on both 
oscilloscopes were lowered to scan settings and 
an early scan was obtained (Fig. 6H). The 
avascularity of the mass stood out between the 
normal vascularity of the liver and right kidney 
on the flow study pictures and the early scan. 
At this point, an avascular mass, either solid or 
cystic, was thought to be present. 

Its exact nature remained somewhat of a 
puzzle until laparotomy, although many differ- 
ent roentgenologic techniques were performed 
to untangle it (Fig. 7, 4/-F). Cholecystography 
revealed a normal gallbladder with slightly 
stretched cystic and common bile ducts (Fig. 
74). The inferior vena cavagram was normal 
(Fig. 7B). Selective right renal arteriography 
(Fig. 7, C and D) showed a right kidney tilted 
from above and away from the midline and 
displaced downward; the upper interlobar 
arteries appeared stretched. Surprisingly, the 
right adrenal gland did not follow the kidney in 
its descent. The contours of the kidney were 
normal. At aortography (Fig. 7, E and F), the 
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Гіс. 5. Case п. (4) Anterior and (B) right lateral views of the colloidal zold liver scanning show a region 
of decreased activity over the projection of the mass (m). The shape of the liver impinged upon by the 
occupying lesion shows a right lobe raised upward and a left lobe displaced toward the epigastrium. 
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Fic. 6. Case п. Radiopertechnetate flow study. (4) Landmark colloidal gold liver scan. (B-G) Radiopertech- 
netate flow study. (Z7) Radiopertechnetate scan obtained in the minutes following the flow study. Note the 
nonfilling pattern of the mass (m) standing out between the filling pattern of the right kidney (k) and the 
liver (1) in all radiopertechnetate views (E-77). 


hepatic artery was seen originating from the 
superior mesenteric artery. The hepatic vessel 
was stretched and its secondary branches de- 
lineated an important avascular mass. 

Exploration revealed a smooth-walled cystic 
mass presenting from the inferior aspect of the 
right lobe of the liver and displacing the hepatic 
artery and the common bile duct (Fig. 8). The 
cyst was affixed to the base of the right lobe of 
the liver. The right kidney and right adrenal 
were completely independent of that mass. The 
cyst was removed іл toto, without being rup- 
tured. It measured 12 by 8 cm. and was filed 
with clear brownish fluid (Fig. 9.7). 

The surgical specimen consisted of 2 incom- 
pletely separated cysts (Fig. 9B), lined by a 
simple epithelium containing some goblet and 
some argentaffine cells. The epithelium lining 
was replaced in some regions by small deposits 
of fibrin. The epithelial lining was lying on con- 
nective tissue in which some smooth muscle 
fibers could be found (enteroid cyst). 


DISCUSSION 


Symptoms and signs. A review of the 
literature indicates that there are neither 
specific symptoms nor pathognomoni<¢ phys- 
ical signs of nonparasitic hepatic cysts. 
Most hepatic cysts are asymptomatic; their 
discovery is usually an autopsy finding. 


When there are roentgenographic findings, 
most often the diagnosis is suggested by 
displacement of adjacent organs noted dur- 
ing contrast material examination of the 
gastrointestinal tract. Occasionally, visual- 
ization of a radiopaque mass, as in our Case 
п, is the trigger feature. The symptoms 
which occur are almost alwavs, in the ab- 
sence of complications, the result of the 
space occupying effect of the cyst. Abdomi- 
nal distention, the presence of a mass and 
right upper quadrant or epigastric pain. are 
the most frequent complaints. 
Complications. Complications are: rapid 
growth of the cvst; hemorrhage into 1t; tor- 
sion of its pedicle; secondary bacterial 1n- 
vasion with inflammation and development 
of infection; spontaneous or traumatic rup- 
ture into the peritoneal cavity; and Jaun- 
dice which is the result of common bile duct 
obstruction by pressure.*? In our Case п, 
pressure on the common bile duct was noted 
at laparotomy and the histologic examina- 
tion revealed previous hemorrhage into part 
of the multilocular cyst. However, these ? 
complications remained subclinical during 
the life of the patient. Major complications 
are infrequent. Jaundice is only rarely de- 
scribed; it occurs in approximately g per 


FIG. 


7. Case п. (4) Cholecvstography reveals a 
normal gallbladder with slightly stretched cystic 
and bile ducts. (B) Normal inferior vena cava- 
gram. (C and D) Selective right renal arteriograms 
show a vertical kidney from above and away from 
the midline and displaced downward. (E and F) 
On aortography, the hepatic vessel is stretched and 
its secondary branches delineate an important 
avascular mass. 


cent of cases of nonparasitic liver cvst re- 
quiring surgical treatment.’ 

Growth. Most hepatic cysts are slow 
growing. Henson e a/.!° reported that the 
interval between the onset of symptoms 
and admission to a hospitalis 3 years. Flagg 
and Robinson’ described the case of a go 
year old woman, who presented with a huge 
unilocular cyst of the left lobe of the liver. 
The patient had an attack of acute chole- 
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cystitis 2 years previously that necessitated 
a cholecystotomy. Our Case 1 underwent 
laparotomy for cholecystectomy in 1964. 
The first indication of the abnormal mass 
was a physical examination finding 3 years 
later and the first complaint by the patient 
appeared 2 years later. 

Differential diagnosis. It is extremely dif- 
ficult to make an accurate preoperative 
diagnosis in nonparasitic solitary cysts. 
Differentiation from parasitic cysts, cho- 
ledochal cysts, polycystic disease, hydrops, 
mucocele or carcinoma of the gallbladder, 
cholecystitis, hepatoma, pancreatic pseudo- 
cyst, mesenteric, ovarian, renal or adrenal 
cyst and carcinoma of the liver or stomach 
must be considered.*71° Roentgenologic 
procedures are of value in the detection and 
in the assessment of these patients. How- 
ever, a definitive diagnosis is not always 
arrived at, even with the sophisticated 
techniques such as celiac angiography.’ 





FIG. 8. Case п. At surgery, the mass (m) was under- 
neath the gallbladder (g). 
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Fic. 9. Case 11. Cyst, as removed 


Our second patient is a case in point. 

Liver scan. Radiocolloid or rose bengal 
liver scans are particularly valuable for 
morphologic assessment of the liver and 
follow-up of lesions. Cystic lesions in the 
liver show as regions of diminished or ab- 
sent uptake by this method.!-* Noteworthy, 
however, is the fact that liver morphology 
is easily modified when impinged upon by 
disease processes in neighbouring struc- 
tures.? The resulting liver scan can be quite 
confusing and, at times, may even lead to 
false positive diagnosis of hepatic involve- 
ment. When a conflicting state of affairs 
occurs and additional data are required, 
such as a better outlining of the lesion and 
liver or an assessement of their relative de- 
gree of vascularity, various combinations 
of radionuclides are used.?:79: We use the 
Тс?" pertechnetate hepatic flow study as 
an alternative. 

In our 2 cases, the flow study contributed 
to better delineation of the lesions respec- 
tive to hepatic tissue and surrounding 
structures and pointed out their avascu- 
larity by their nonfilling patterns. The flow 
study, however, could not unravel whether 
these avascular masses were solid or cystic. 
Delaved pertechnetate scans were not ob- 
tained. It is contemplated that in such 
cases, distribution patterns of the radio- 
nuclide related to time should be at- 
tempted. 

In a case of liver metastasis from a car- 
cinoma of the rectosigmoid (Fig. то, 4-Ё), 


(4) in toto, and (B) upon opening. 


the landmark colloidal gold hepatic scan 
showed 3 lesions as cold spots; the per- 
technetate hepatic flow study demon- 
strated their avascularity by the early non- 
filling pattern, but 4 hours later, a delayed 
scan of the pertechnetate showed filling of 
the holes. By that time, an even density 
had been achieved over the liver and lesions. 
Later delayed scans, to follow washout, 
were not obtained. 

Actual data on the kinetics of radioper- 
technetate in lesions of the liver are very 
scanty, but, if assumptions based on radio- 
pertechnetate kinetic studies in brain and 
chest lesions apply,’ delayed radioper- 
technetate scans should be of value. 

In the meantime, when a differential 
diagnosis of solid versus cystic mass 1s con- 
templated, ultrasonic studies should be per- 
formed, Meters 


SUMMARY 


Two cases of nonparasitic hepatic cvsts 
are described 1n detail.* 

A radiopertechnetate hepatic flow study 
was combined with the conventional radio- 
gold hepatic scan in an attempt to achieve 
positive diagnosis. Better delineation of the 


* Recently 2 additional patients were studied: a patient with a 
huge dermoid cyst and a patient with an hepatobiliary cyst pro- 
ducing abnormal liver scans. The radiopertechnetate flow study 
revealed absence of circulation. The 4 hour and the 24 hour 
delayed radiopertechnetate scans showed absence of diffusion of 
the radiopertechnetate into the cysts. Ultrasonic studies were also 
obtained and were indicative of the cystic nature of the lesions in 
both cases. 
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l'1G. то. Radiopertechnetate flow study and delayed scan in a patient harboring an adenocarcinoma of the 
rectosigmoid. (4) The landmark colloidal gold scan shows 3 lesions | 1, 2, 3). (B- E) The radiopertechnetate 
flow studies show the nonfilling pattern of the 2 unmasked lesions ( 1, 2). CF) The radicpertechnetate 4 hour 


delayed scan shows late filling of the lesions. 


lesions and evidence of their avascularity 
were noted. 

Definitive proof of their cvstic nature, 
however, remained somewhat controversia] 
until surgery, although it was intimated bv 
the history and various tests. 

It is suggested that delayed pertechne- 
tate scanning might help, and ultrasonic 
studies should not be neglected in any at- 
tempt to achieve pathognomonic features. 


Jacques Lamoureux, M.D., Ph.D. 
Division of Nuclear Medicine 
Department of Radiology 

Hôpital Notre-Dame 

1560 Sherbrooke East 

Montreal, Quebec, Canada 
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A RADIOLOGIC APPROACH TO THE DIFFERENTIAL 
DIAGNOSIS OF SURGICAL AND NON- 
SURGICAL JAUNDICE* 


By ALAN G. GREENE, M.D., and NORMAN L. SADOWSKY, M.D. 


BOSTON, MASSACHUSETTS 


HE differentiation between patients 

with jaundice caused by a surgically 
correctable lesion and those without such a 
lesion remains a very challenging clinical 
problem. Numerous laboratory determina- 
tions of liver function are available to aid 
in this differential, and while these tests 
accurately separate surgical and nonsurgi- 
cal Jaundice in the majority of these pa- 
tients, a substantial number remain in 
whom the test results are inconclusive or 
misleading. Oral cholecystography and in- 
travenous cholangiography in these pa- 
tients usually result in nonvisualization 
and are rarely helpful. 

The purpose of this report is to present 
our experience with a combined approach 
to this differential diagnosis, utilizing Г?! 
rose bengal blood clearance and sequential 
liver scanning, followed by percutaneous 
transhepatic cholangiography when indi- 
cated. 

Rose bengal (tetraiodo tetrachlor fluores- 
cein) has been available as a test of ex- 
cretory liver function since 1924.2 The 
dye is cleared quantitatively from the blood 
by the functional polvzonal cells of the 
liver and is then excreted into the biliary 
tract and passes through the common duct 
and into the small bowel. The activity of 
the polygonal cells, the rate of blood flow 
through the liver and patency of the biliary 
tree are factors influencing the rate of blood 
clearance and biliary excretion of the rose 
bengal. The usefulness of the original rose 
bengal test, however, was limited, since it 
was dependent upon a colorimetric analysis 
of plasma, and elevated levels of serum bi- 
lirubin interfered with the results. Brom- 


sulphalein (sulfobromophthalein) was later 
found to be cleared by the hepatic poly- 
gonal cells and replaced rose bengal as a 
liver function test. 

After rose bengal was labeled with 1: 
by Taplin e al. in 1955,!° the dye became 
more useful as a liver function test with the 
substitution of external counting for the 
colorimetric analysis of serum. Nordyke 
and Blahd in 1958? described the use of rose 
bengal with a dual probe technique to eval- 
uate first the clearance of I?! rose bengal 
from the blood and then the patency of the 
common duct. Probes placed over the skull 
and over the left lower quadrant of the 
abdomen showed a steady decrease in ac- 
tivity as the liver cleared the rose bengal 
from the blood. A cholecystogogue was 
given, and increase in activity as measured 
by the abdominal probe signaled entry of 
the isotope into the small bowel indicating 
patency of the common duct. No increase 
in Intestinal activity was seen in those pa- 
tients with extrahepatic obstruction. 

Sequential scanning of the liver and ab- 
domen after I"! rose bengal injection has 
been described by Eyler ef 2/.,* and by Free- 
man and Kav? to evaluate common duct 
patency. A combination of the rose bengal 
clearance and the sequential scans could 
eliminate possible errors due to probe place- 
ment and provide a pictorial anatomic 
presentation of the liver and of the progress 
of the isotope through the biliary tree and 
through the intestine. This combination 
gives functional and anatomic information 
about the liver in addition to testing pa- 
tency of the common duct. 

Further anatomic information can be ob- 


* Presented at the Seventy-second Annual Meeting of the American Roentgen Ray Society, Boston, Massachusetts, September 28- 
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tained, particularly in those cases where the 
clearance and scan results indicate extra- 
hepatic obstruction, by the use of percu- 
taneous transhepatic cholangiography. The 
biliary tree can be visualized by this tech- 
nique in over 80 per cent of patients with 
dilated obstructed ducts and approximately 
50 per cent of patients without dilatation 
of the biliary tree." The percutaneous 
cholangiogram should pinpoint the exact 
anatomic location and etiology of the ob- 
struction. This information is helpful pre- 
operatively, allowing the surgeon to plan 
the type of by-pass or definitive operation 
to be done without using time under gen- 
eral anesthesia. 


TECHNIQUE 


Three hundred microcuries of I! rose 
bengal was injected intravenously and 1 
minute count rates obtained every other 
minute for the first 20 minutes after injec- 
tion with a probe positioned over the right 
ear. The first liver scan is obtained after 
the count rates are completed, and the se- 
quential scans of the liver and abdomen 
are made at 3 and 24 hours after injection. 
The technique of percutaneous eholangiog- 
raphy has been discussed in the litera- 
turc. l^» 


INTERPRETATION 


A smoothed curve is constructed from 
the clearance data (Fig. 1). Nordyke and 
Blahd*? have recommended using a ratio 
expressed as a percentage obtained by 
dividing the 20 minute count rate by the 5 
minute count rate. This represents the 
blood retention or residual isotope activity 
within the blood not as vet cleared from the 
circulation by the liver. Normally the blood 
retention is 45 to 50 per cent (Fig. 24). In 
a patient with a nonobstructed duct, the 
sequential scans show isotope activity in 
the intestine within 2 hours after intraven- 
ous injection (Fig. 3, 7 and В). 

In cases of primary hepatocellular dys- 
function such as cirrhosis or hepatitis, 
blood retention of 75 per cent or greater 


would be expected (Fig. 2B). A high blood 
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Fic. 1. Representative smoothed curve constructed 
from clearance data in normal patient and illus- 
trative blood retention ratio. 


retention indicates inability of the liver to 
clear the I?! rose bengal from the blood. 
The more severe the hepatocellular dys- 
function, the higher the blood retention. 
In cases of mild to moderate hepatocellular 
dysfunction without significant intra- 
hepatic cholestasis, isotope activity will 
appear within the intestines on the se- 
quential scans, although there may be some 
delay depending upon the degree of hepato- 
cellular dysfunction. 

Patients with extrahepatic obstruction 
characteristically show no evidence of in- 
testinal activity on the 24 hour scan. All 
isotope activity remains within the liver 
(Fig. 4, 4 and В). Blood retentions are usu- 
ally between 60-75 per cent, intermediate 
between a normal of о per cent, and the 
85-90 per cent range indicating severe 
hepatocellular dysfunction (Fig. 2C). The 
degree of blood retention in these cases 
depends on the degree of hepatocellular 
dysfunction secondary to the obstruction 
which is dependent on the length of time of 
the obstruction. Longstanding extrahepatic 
obstruction may cause significant liver cell 
dysfunction. 
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lic. 2. Typical blood clearance curves іп (4) normal, (В) nonsurgical, and (C) surgical patients. (Reproduced 
with permission from 7.44.M. 4.9) 


Patients with significant intrahepatic at 24 hours, with no evidence of isotope 
cholestasis caused by primary hepatocellu- within the intestines (Fig. 5, 4-C). In our 
lar disease will also show a sequential scan experience, patients with intrahepatic cho- 
picture of retained isotope within the liver lestasis who have presented this scan pic- 





Гіс. 3. Normal scan: (4) 30 minutes after isotope injection—normal appearing liver; (B) 3 hours after 
injection—all isotope in intestines. Blood retention 48 per cent. 
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с. 4. Obstruction of common duct by carcinoma of common duct: (4) 30 minutes after isotope injection; 
(B) 24 hours after injection. All isotope activity remains in the liver. No isotope activity in the intestines. 


Blood retention 65 per cent. 


ture have had blood retentions of greater 
than go per cent, and this has been impor- 
tant in making the correct diagnosis. 
RESULTS 

Forty patients showed biliary patency. 
Thirty-eight of these patients proved to 
have nonsurgical jaundice. These cases 
were proven by clinical follow-up, liver 
biopsy or autopsy. The 2 misdiagnoses in 
this group were both cases of ball-valve 
type intermittent obstruction of the com- 


mon duct, 1 with a floating common duct 
stone and 1 with an adenoma of the am- 
pulla of Vater. Nineteen patients showed 
retention of all of the isotope within the 
liver and no evidence of intestinal activity 
on the 24 hour scan. Fifteen of these pa- 
tients were diagnosed as having extra- 
hepatic obstruction, and these cases were 
proven by surgery or autopsy. The other 4 
patients had intrahepatic cholestasis. One 
of these patients had been diagnosed as an 
extrahepatic obstruction on the basis of the 





Fc. 5. Alcoholic hepatitis with intrahepatic cholestasis: (4) 30 minutes after isotope injection; (B) 3 hours 
after injection; (C) 24 hours after injection. All isotope retention in liver and no evidence of intestinal 


activity. Blood retention 94 per cent. 





FrG. 6. Percutaneous transhepatic cholangiography 
demonstrating common duct stones with obstruction. 


sequential scans. This patient was one of 
the earlier cases in the series and only had 
the sequential scans without the additional 
information to be gained from the clear- 
ance studies. Three other cases showing a 
scan picture of obstruction and a blood re- 
tention of over go per cent proved to have 
nonsurgical jaundice. 


DISCUSSION 


Patency of the common duct сап be 
readily demonstrated by the sequential 
scan technique, even in the presence of 
elevated or rising bilirubin levels. This 
ability to rule out surgical jaundice in these 
patients 1s of great importance because of 
the risk of surgery in patients with pri- 
mary liver disease. 

Nondilated biliary ducts in patients with 
a patent common duct are not as readily 
demonstrated by percutaneous transhepa- 
tic cholangiography as are the dilated ducts 
in patients with an obstructed ductal svs- 
tem, and the isotope procedure is helpful 
in defining which patients should have per- 
cutaneous cholangiography. 

The percutaneous cholangiogram has 
demonstrated the site of obstruction in all 
cases in which the procedure was per- 
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formed. Two illustrative cases are shown in 
Figures 6 and 7, 1 case of multiple common 
duct stones and I case of carcinoma of the 
common duct. 

The additional information gained by the 
clearance data was helpful in differentiat- 
ing between extrahepatic obstruction and 
intrahepatic cholestasis. Three cases of pri- 
mary hepatocellular disease with intrahepa- 
tic cholestasis were correctly diagnosed by 
the combined blood clearance study and 
sequential scans. One case of chronic hepa- 
titis was diagnosed as extrahepatic obstruc- 
tion. However, as stated above, only the 
sequential scans were done in this case and 
clearance studies are necessary to make this 
ditterentiation. 

A case of adenoma of the ampulla of 
Vater and a case of a floating common duct 
stone were not correctly diagnosed by this 
combined testing procedure. These cases of 
Intermittent ball-valve type obstruction 
still present a problem. Of the total of £9 





l'1G. 7. Percutaneous transhepatic cholangiography 
demonstrating obstruction by a carcinoma of the 
common duct. 
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Fic. 8. Summary of most reliable findings of combined blood clearance studies and sequential scans. 


cases, £6 were correctly diagnosed as either 
surgical or nonsurgical jaundice. This diag- 
nostic accuracy of 95 per cent is compar- 
able to that reported by Nordyke and 
Blahd, and by Whiting and Nusynowitz," 
using radioactive rose bengal for this dif- 
ferential diagnosis. 

Figure 8 presents a summary of the most 
reliable findings utilizing this approach to 
the differential diagnosis of jaundice. 


SUMMARY 


The combination of liver clearance of I! 
rose bengal from the blood and sequential 
liver scanning supplemented by percutane- 
ous transhepatic cholangiography when in- 
dicated has proven to be very helpful in the 
differential diagnosis of surgical versus non- 
surgical jaundice, and in a number of cases 
has given us information that was not 
readily available in any other way. 

This approach has been invaluable in 
obviating surgery when not indicated, and 
in giving the surgeon important preopera- 


tive information on which to base his sur- 
gical approach. 


Alan G. Greene, M.D. 
Department of Radiology 
Faulkner Hospital 

Boston, Massachusetts 02130 
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INDICATION OF SELECTIVE HEPATIC 
ANGIOGRAPHY* 


By TSUTOMU TAKASHIMA, M.D., SHIMPEI TADA, M.D., and 
MASAHIRO SHIN, M.D. 


KANAZAWA, JAPAN 


T HAS recently become evident that 

selective celiac angiography is an impor- 
tant method for diagnosing diseases of the 
upper abdominal organs. In evaluating the 
examination of the celiac vessels, however, 
one may experience the limitations of a con- 
ventional method; ż.e., optimal visualiza- 
tion of the finer vessels of the organ exam- 
ined is not always achieved and there 15 
often superimposition of other vessels on the 
organ. When the artery supplying the organ 
or a portion of the organ in question 1s di- 
rectly catheterized by passing a catheter 
beyond the celiac axis, these limitations can 
be overcome. The reports by Boijsen,® Jud- 
kins e£ al.,3 Reuter,!? Rösch and Grollman," 
and Takashima et al! have already in- 
dicated that superselective celiac angiog- 
raphy is a useful method to visualize the 
small intrapancreatic vessels. Similarly, in 
diseases of the liver and gallbladder, the 
superselective celiac examinations, e.g., 
proper hepatic and right or left hepatic 
angiography, are of paramount value. How- 
ever, the method should not be considered 
as a replacement, but rather a supplement 
of conventional celiac angiography. 

The purpose of this paper is to discuss 
the indication of selective hepatic angiog- 
raphv. 


METHOD 


Selective hepatic angiography was per- 
formed by the Seldinger technique of per- 
cutaneous catheter introduction through 
the femoral route. The details of superselec- 
tive celiac catheterization have already 
been described. Before the superselective 
catheterization, a routine celiac angio- 
gram is made with the Kifa red catheter. 





Frc. 1. Case 1. Celiac angiogram. The tortuous and 
dilated splenic artery and splenomegaly are seen. 
A large mass in the right lobe of the liver can be 
noted by displacement and stretching of the sur- 
rounding vessels. Tumor vessels, however, can 
hardly be appreciated. 


Ten to 15 ml. of Conraxin-H* for proper 
hepatic angiography and 7 to 1o ml. for 
right or left hepatic angiography, respec- 
tively, is injected with pressure. Films are 
exposed at the rate of 4 per second for 3 
seconds, 1 per second for 4 seconds, and 
then 1 every other second for 4 seconds, in 
the anteroposterior projection and occa- 
sionally in the lateral projection. 

In cases with an accessory hepatic artery 
originating from the superior mesenteric 
artery, a selective accessory hepatic artery 
catheterization is performed using the same 
technique. 


REPORT OF CASES 


Case 1. S.O., a 48 year old male, presented 
with hepatomegaly. Liver scan showed an en- 
larged liver and a large defect in the right lobe. 

Celiac angiography (Fig. 1). A moderately 


* Sixty per cent of sodium and N-methylglucamine salt of 
iodamide. Takeda Co., Osaka, Japan. 


* From the Department of Radiology, School of Medicine, Kanazawa University, Kanazawa, Japan. 
Supported by a grant in aid for Developmental Scientific Research from the Education Ministry in Japan (No. 87095). 
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Case 1. (4) Selective hepatic angiogram. 


mm 


Numerous tumor vessels are demonstrated in the 


FIG. 2. 


mass compared with the conventional study. (B) 
Selective hepatic angiogram The capillary phase 
shows a dense tumor stain. 


tortuous, dilated splenic zrtery and a large 
mass with displacement and stretching of the 
neighboring arteries in the right lobe of the 
liver were demonstrated. Because of the exces- 
sive contrast material Howing into the splenic 
artery, the tumor vessels in the right lobe of the 
liver were not clearly visualized. 

Selective hepatic angiography (Fig. 2, 4 and 
B). The numerous tumor vessels and the dis- 
placement of the adjacent arteries were more 
clearly demonstrated than with the celiac in- 
jection. 

Pharmacologic (norepinephrine) hepatic an- 
giography (Fig. 3, 4 and B). A small amount 
of norepinephrine (10-20 ug.) was injected 
through the catheter before -he injection of the 
contrast medium. The identification of the 
tumor vessels was further improved by the 
intra-arterial administration of norepinephrine. 

Arteriographic diagnosis. Cirrhosis of the 
liver with. hepatoma. 
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Surgical findings. Hepatoma located in the 
right lobe ot the liver. 


CASE п. K.T., a 61 year old male, presented 
with a palpable liver, the lower border extend- 
ing 5 cm. below the xiphoid process. The liver 
scan showed a small defect in the dome of the 
right lobe with an enlarged left lobe. 

Celiac angiography. (Fig. 4, 4 and B). A 
solitary vascularized tumor was faintly seen in 
the upper part of the right lobe. An enlarge- 
ment of the left lobe was suspected by the 
stretching of the vessels in the lobe. 

Selective hepatic angiography (Fig. 5, 


A and 


Fic. 3. Case т. (4) Pharmacologic (norepinephrine) 
hepatic angiogran. There is further improvement 
in identifying the tumor vessels in the right lobe 
mass. (B) Pharmacologic hepatic angiogram. Fine 
tumor vessels are best visualized in the early 
capillary phase. 
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B). The lesion of the right lobe was better 
visualized than with the celiac injection. 
Nodular metastases, not detected in the celiac 
angiogram, were distinctly seen in the left lobe. 

Angiographic diagnosis. Nodular form of 
hepatoma with metastases in the left lobe. 

Autopsy findings. Metastatic carcinoma of 
the right and left lobe of the liver from prob- 
able bile duct carcinoma. 


Case Ш. M.T., a 57 year old male, presented 
with low grade fever. The liver scan showed a 
small defect in the upper part of the liver. 

Celiac angiography (Fig. omitted). An avas- 
cular lesion was suspected in the right side of 
the left lobe. 

Left hepatic angiography. Vhe frontal view 
(Fig. 6) demonstrated a large avascular mass 
with displacement and stretching of the neigh- 
boring hepatic arteries. The lateral view (Fig. 





Fic. 4. Case п. (4) Celiac angiogram. A vascularized 
tumor faintly seen in the right lobe appears to be 
solitary. An enlargement of the left lobe is sug- 
gested by stretching of the vessels in the lobe. (B) 
Celiac angiogram. A second lesion in the left lobe 
is obscured by fundic blush of the stomach and 
the opacified spleen in the capillary phase. 
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Case п. (4) Selective hepatic angiogram. 


FIG. 5. 
The tumor in the right lobe is well visualized and 
another focus of hypervascularity in the left lobe is 
now distinct (white marker). (B) Selective hepatic 
angiogram. The capillary phase shows tumor stain 
(white marker) in the left lobe with lack of super- 
imposition of other organs. 


7) revealed that the mass was located anteriorly 
in the left lobe. 

Angtographic diagnosis. Metastasis, cyst, or 
abscess! 

Surgical findings. Huge abscess of the an- 
terior portion of the left lobe, with periappen- 
diceal abscess. 


Case iv. Y.K., a 61 year old female, pre- 
sented with obstructive jaundice and enlarged 
liver. 

Celiac angiography (Fig. omitted). A right 
aberrant hepatic artery from the superior 
mesenteric artery was noted. 

Superior mesenteric angiography (Fig. 8, £A 
and B). No pathology was found except 
hepatomegaly. 

Selective hepatic angiography (Fig. 9, 4 and 
B). There were numerous nodular shadows with 





lic. 6. Case ir. Left hepatic arteriogram (frontal 
view). À large avascular mass (white markers) is 
demonstrated by displacement and stretching of 
adjacent hepatic arteries. 


pooling of contrast material throughout the 
right lobe. 

Angiographic diagnosis. Metastatic liver can- 
cer from unknown primary. 

Surgery. Not done. 


INDICATIONS OF SELECTIVE 
HEPATIC ANGIOGRAPHY 


The value of celiac angiography in the 
diagnosis of liver disease has been well es- 
tablished. The most common indication for 
celiac angiography in our department is for 
diagnosis of primary and metastatic tumors 
of the liver. In reviewing 300 celiac axis 
angiograms obtained for this purpose, the 
method has proven to be of definite, but 
partly limited value. 

One of the more promising facets in the 
current vascular roentgenology might be 
the development of a technique which en- 
ables introduction of a catheter closer to the 
target organ; 7.e., the superselective tech- 
nique. However, in our opinion, a super- 
selective study should not be considered 
as a replacement for conventional celiac 
angiography, but a supplement to it. The 
indication arises only when an injection of 
the main trunk does not show sufficient 
diseased processes. 

The injection of hepatic arteries 1s in- 
dicated: (1) when celiac injection does not 
show the optimal filling of the peripheral 
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hepatic vessels (e.g., when the splenic artery 
is dilated, Case 1); (2) when pathology is 
suspected in the left lobe of the liver (in a 
case where partial hepatectomy is contem- 
plated, Case 11); (3) when a lateral view of 
hepatic arteriography is required tor the 
surgical approach (Case I11); (4) when 
pharmacologic angiography 1s indicated 
for the intrahepatic vessels (Case т); (5) 
when a superior mesenteric artery injec- 
tion does not achieve optimal filling of the 
small hepatic arteries in cases with an 
aberrant right hepatic artery from the 
superior mesenteric artery (Case Iv); and 
(6) when the target organ is the gall- 
bladder. 


DISCUSSION 


Because the primary, as well as some of 
the secondary tumors of the liver are al- 
most exclusively supplied by the hepatic 
artery, hepatic arteriography has an ad- 
vantage over other angiographic methods. 
Usually an abundance of tumor vessels 1s 





тс. 7. Case 111. Left hepatic angiogram (lateral view). 
'The mass is located anteriorly in the left lobeof 
the liver (white markers). 
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|с. 8. Case tv. (4) Superior mesenteric angiogram. The right hepatic artery arises from the superior mesen- 
teric artery. An enlargement of the right lobe is noticed. (B) Superior mesenteric angiogram. The capillary 
phase is negative. 


seen by the selective examination of the 
celiac artery. However, when a large 
amount of contrast medium 1s deposited 
within organs other than the liver (7.e., in 
the spleen), small lesions within the liver 
are not detected. Selective hepatic injec- 
tion is helpful in such cases (Fig. 1-3). In 
addition to the obviouslv better filling of 
the tumor vessels, an advantage of the 
selective method is that only the hepatic 
vessels are filled. 

The use of pharmacologic agents to en- 
hance visualization of the tumor vessels 1s 
under study. Epinephrine has been shown 
to affect normal vessels but not diseased 
vessels. The use of this drug with renal an- 
giography promises to enhance visualiza- 
tion of the diseased vessels of the kidney.! 
The pharmacologic angiography in the 


celiac arterial system, however, is not eftec- 
tive in enhancing the visualization of hepat- 
ic malignancy because the agent is not 
injected directly into the artery supplying 
the organ, unlike the renal artery injection. 
Kahn e£ a4? state that after the adminis- 
tration of epinephrine into the celiac artery, 
better visualization of the tumor vessels 
was obtained in less than half of the pa- 
tients with hepatic tumors. Selective hepat- 
ic catheterization may be useful for phar- 
macologic angiography (Fig. 3). 

The localization and extent of the hepatic 
tumor are of great importance in the surgi- 
cal treatment." Successful excision of a 
liver tumor requires careful angiographic 
analysis. The partial hepatectomy might 
be contraindicated when metastatic lesions 
in another area are detected. It is usually 
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тс. 9. Case ту. (4) Selective hepatic angiogram. Numerous hypervascular nodules are now seen throughout 
the right lobe. (B) Selective hepatic angiogram. The capillary phase is pronounced, as compared to Figure 


8B. 


more difficult to demonstrate the lesions in 
the left than in the right lobe of the liver.?? 
At celiac angiography some area of the left 
lobe 1s obscured by the contrast-filled ves- 
sels of the spleen or stomach, and small ves- 
sels of the left lobe are not well visualized. 
These difficulties could be overcome by 
selective hepatic injections (Fig. 4; and $). 
When surgical drainage for hepatic abscess 
is planned, it is important to assess the 
localization in order to determine the surgi- 
cal approach. For the precise localization, 
the lateral arteriogram by selective hepatic 
injection is mandatory. Celiac arteriog- 
raphy does not produce the same good qual- 
ity as lateral hepatic arteriograms, be- 
cause of the overlap of other undesirable 
vessels, such as the splenic and gastric 
vessels (Fig. 6; and 7). 

The arterial supply of the liver varies, 
and often partly originates from the su- 
perior mesenteric artery. In such cases, 


superior mesenteric angiography is not suf- 
ficient to detect the small lesions of the 
liver because nearly all of the contrast 
agent flows to the superior mesenteric sys- 
tem. The angiographic quality has to be 
excellent in order to demonstrate the small 
intrahepatic tumor. Selective hepatic 
catheterization beyond the trunk of the 
superior mesenteric artery definitely en- 
hances the diagnosis of small hepatic 
pathologic lesions (Fig. 8; and 9). 

The conventional methods of roentgen 
examination are disappointing for the diag- 
nosis of malignant gallbladder tumors, al- 
though several authors express hope that 
the extremely poor diagnostic value may be 
improved by the frequent use of celiac an- 
giography.!?: A comparison of the visual- 
ization of the cystic artery and the gallblad- 
der wall was made using selective hepatic 
and celiac angiography. With celiac injec- 
tions, thecystic artery was visualized in 72.3 
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per cent of 300 cases and the gallbladder 
wall in only 21.2 per cent of cases. On the 
other hand, with selective hepatic injec- 
tions, thecystic artery was visualized in 84.3 
per cent, and the gallbladder in £1 per cent. 
Since good visualization of the gallbladder 
area in both the arterial and capillary phase 
is of the utmost importance for the diagno- 
sis, the selective hepatic injection is a neces- 
sity In patients with suspected gallbladder 
tumor. 

Recently, the direct serial magnification 
technique has been employed.** In order 
to achieve a full resolution by enlargement, 
filling of the smaller vessels and avoidance 
of overlapping of the superfluous vessels are 
essential. The angiographic diagnosis of 
hepatic diseases will be hopefully improved 
by the use of direct magnification tech- 
nique, necessitating selective hepatic injec- 
tion. 


CONCLUSION 


Hepatic angiography by the selective 
catheterization of the hepatic arteries is a 
useful procedure for the evaluation of not 
only the pathologic diagnosis, but also the 
extent and localization of the hepatic tu- 
mor. 

This procedure is especially valuable in 
detecting lesions of the left lobe of the liver 
and in performing pharmacologic angiog- 
raphy. 

Thesuperselective study, however, should 
always be performed according to certain 
indications, following and supplementing 
conventional celiac angiography. 

Tsutomu Takashima, M.D. 
Department of Radiology 
School of Medicine 


Kanazawa University 
Kanazawa, Japan 


The authors acknowledge the invaluable 
advice of Dr. Hiroshi Hiramatsu, Professor 
and Chairman, Department of Radiology, 
Kanazawa University School of Medicine 


Indication of Selective Hepatic Angiography 


381 


and the assistance of Miss Hayumi Kawa- 
moto. 
REFERENCES 


I. ABRAMS, Н. L. Response of neoplastic renal 

vessels to epinephrine in man. Radiology, 1964, 
2, 217-224. 

BARTLEY, O., EDLUND, Y., and HELANDER, C. С. 
Angiography in primary hepatic carcinoma. 
Acta radiol. (Diag.), 1967, 6, 81-90. 

3. Baum, S. Hepatic arteriography. 4m. $. Gastro- 

enterol., 1969, 57, 161-163. 

4. Baum, S., NusBAUM, M., Kuropa, K., and 
BLAKEMORE, W. S. Direct serial magnification 
arteriography as adjuvant in diagnosis of sur- 
gical lesions in alimentary tract. Am. ў. Surg., 
1969, 777, 170-176. 

5. BoijseN, E. Selective hepatic angiography in 
primary and secondary tumors of liver. Rev. 
Int. Hepat., 1965, 75, 385-395. 

б. Boisen, E. Selective pancreatic angiography. 
Brit. J. Radiol., 1966, 39, 481-487. 

7. Bosniak, M. A., and PHANTHAMACHINDA, P. 
Value of arteriography in study of hepatic dis- 
ease. Am. J. Surg., 1966, 112, 348-355. 

8. Jupkins, M. P., BILLIMORIA, P. E., GREEN, 
G. S., and Dorrer, C. T. Superselective 
visceral angiography. Book of abstracts from 
XII ICR meeting, Tokyo, 1969. 

9. Kaun, P. C., Frares, №. J., and Paur, К. Е. 
Epinephrine effect in angiography of gastro- 
intestinal tract tumors. Radiology, 1967, 88, 
686—690. 

REUTER, S. R. Superselective pancreatic angiog- 
raphy. Radiology, 1969, 92, 74-85. 

11. Кӧѕсн, J., and GROLLMAN, J. H., Jr. Super- 
selective arteriography in diagnosis of ab- 
dominal pathology. Radiology, 1969, 92, 1008— 
1013. 

12. Кӧѕсн, J., GROLLMAN, J. H., JR., and Srecke, 
R. J. Arteriography in diagnosis of gallbladder 
disease. Radiology, 1969, 92, 1485-1491. 

13. Takasuima, T., YAMAMOTO, I., Mrrant, I., and 
SHIN, M. Transfemoral superselective celiac 
angiography. Am. J. ROENTGENOL., Rap. 
THERAPY & NUCLEAR MED., 1970, 770, 813- 
817. 

14. TAKasHIMA, T., and SHIN, M. Selective hepatic 
angiography in diagnosis of bile duct disease. 
Naika (Japan), 1971, 27, 647-655. 

15. TAKASHIMA, T., and SHIN, M. Transfemoral 
superselective celiac catheterization: tech. 
nical considerations. AM. J. ROENTGENOL., 
Rap. THERAPY & NUCLEAR MED., 1971, 773, 
280-282. 


һә 


~ 


10. 


OCTOBER, 1972 


CARCINOMA OF THE GALLBLADDER: DIAGNOSIS 
AND EVALUATION OF REGIONAL SPREAD 
BY ANGIOGRAPHY* 
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REVIOUS reports have shown that 

carcinoma of the gallbladder mav be 
diagnosed by means of celiac and superior 
mesenteric angiograph y.! ?!? 

The present study demonstrates the role 
of angiography in evaluating local exten- 
sion and regional metastases. Emphasis is 
placed upon venous and small arterv ab- 
normalities, especially in the lesser omen- 
tum and pancreatic region, which often in- 
dicate further extension of neoplasm than 
would otherwise be suspected. 

REPORT OF CASES AND ANGIOGRAPHIC 

FINDINGS 

Case 1. I.K., a 68 year old white female, was 
admitted following 3 weeks of abdominal pain 
and 1 week of anorexia. Jaundice developed 1 
week prior to admission. Physical examination 
revealed a markedly icteric female. The ab- 
domen was guarded. The liver was enlarged to 
6 cm. below the right costal margin. A 5 cm. 
frm nodular mass, which was questionably 
adherent to the liver, was palpated in the right 
upper quadrant. The total bilirubin was 37 mg. 
per cent and the alkaline phosphatase was ele- 
vated. Routine abdominal roentgenograms 
showed a large soft tissue mass in the right 
upper quadrant with displacement of the 
hepatic flexure of the colon. A blastic metastasis 
was seen in the body of the 3rd lumbar verte- 
bra. Upper gastrointestinal series revealed cir- 
cumferential narrowing of the postbulbar duo- 
denum. Liver scan showed a large liver with 
multiple defects in the right lobe consistent 
with metastatic disease. 

Abdominal fluid, in the amount of 200 cc., 
was removed and the cytologic studies showed 
adenocarcinoma. No operation was performed. 
The patient's condition deteriorated rapidly. 
Autopsy revealed primary carcinoma of the 


gallbladder with extensive local spread as well 
às a distant metastasis to L3. 

Angiography. Celiac and superior mesenteric 
arteriograms (Fig. т, 7 and B; and 2, 4 and B) 
showed encasement of the hepatic and gastro- 
duodenal arteries and of the pancreaticoduo- 
denal arcade. The branches of the cystic artery 
were stretched. Neovascularity was noted 
the gallbladder bed arising from the cystic 
artery, adjacent right hepatic arteries, and 
branches of the gastroduodenal and right 
gastroepiploic arteries. А large dense blush was 
noted in the parenchymal phase. 

The pericholecystic veins were enlarged and 
there was early filling of the hepatic veins. The 
portal vein, splenic vein just before its Junction 
with the superior mesenteric vein, and the 
superior mesenteric vein were occluded. 


Case п. M.N., a бт year old white female, 
presented with à 2 week history of jaundice. 
Past history revealed attacks of “cholecystitis” 
several years previously. Upon physical ex- 
amination the liver was enlarged to a finger 
breadth below the costal margin. Upper gastro- 
intestinal series was negative. Following angiog- 
raphy the patient underwent surgical explora- 
tion and a carcinoma of the ampulla of the 
gallbladder was found with cystic and common 
duct obstruction. The gallbladder contained 
multiple calculi. 

Histologic examination of the gallbladder 
showed an infiltrating adenocarcinoma with 
margins of resection free of tumor. The patient, 
however, had a stormy postoperative course, 
complicated by electrolyte imbalance and gram 
negative septicemia resulting in her demise. 
Autopsy was not performed. 

Angiography. Celiac and superior mesenteric 
arteriograms (Fig. 3, 4-C; and 4, 4 and B) 
showed enlargement of the cystic artery with 
stretching of the cystic branches. Encasement 
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ic. 1. Case 1. Celiac arteriography. 

(4) Arterial phase shows encasement of the hepatic and gastroduodenal arteries (arrows). Tumor vessels 
and an early tumor blush are present in the right lobe of the liver (large arrowheads). The cystic branches 
are stretched (small arrowheads) with neovascularity arising from these arteries, the gastroduodenal and 
right gastroepiploic arteries. (B) Late capillary and venous phase shows large ill-defined mottled blush in 
the right upper quadrant involving the gallbladder bed and liver. Early draining of hepatic veins (small 
arrows) is noted. The pericholecystic veins (large arrowheads) are prominent. The portal vein 15 occluded 
with retrograde filling of the inferior mesenteric vein (small arrowheads). Large arrow points to filling of 
a branch of the portal vein beyond obstruction. 





l'1G. 2. Case І. Superior mesenteric arteriography. 
(4) Arterial phase shows encasement of pancreaticoduodenal arcade (arrows). (B) Venous phase 
shows nonfilling of the major superior mesenteric venous trunk with a large collateral vein (arrows) by- 
passing the obstructed portal vein. 





of the gastroduodenal and superior pancreatico- 
duodenal arteries was noted. 

A large dense blush was present in the medial 
region of the gallbladder. The gallbladder wall 
was normal superolaterallv. 

Enlarged early draining veins arose from the 
gallbladder bed. The splenic and portal veins 
were normal. One of the major trunks of the 
superior mesenteric vein was narrowed. 


Case II. L.G., a 54 year old white female, 
was in good health until a mass was noted in 
her right upper quadrant. Gallstones had been 
discovered 15 years previously as an incidental 
roentgenographic finding. Physical examination 
revealed a 15 cm. right upper quadrant mass 
which was irregular and firm. Liver chemistries 
were within normal limits. A plain roentgeno- 
gram of the abdomen demonstrated a right 
upper quadrant mass and several large calcified 
gallstones. Barium enema examination was 
normal. 

At exploration, following angiography, car- 
cinoma of the gallbladder was noted with direct 
invasion of the liver and spread to the regional 
lymph nodes. In addition, more distant lymph 
nodes in the periaortic area were enlarged. A 
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лс. 3. Case п. Celiac arteriography. 

(4) Arterial phase shows enlargement of 
cystic artery (small arrow) and stretching 
of its branches (large arrows). Slight nar- 
rowing of the gastroduodenal artery is 
noted (arrowhead). (5) Capillary phase re- 
veals a large dense blush in the gallbladder 
bed medially (arrowheads). The gallblad- 
der wall is normal superolaterally (arrows). 
(C) Late capillary phase shows early drain- 
ing enlarged pericholecystic veins (arrow- 
heads). 


resection was not performed, and following 
liver biopsy the abdomen was closed. Histo- 
logic examination revealed metastatic poorly 
differentiated adenocarcinoma. An autopsy was 
not performed following the patient's demise. 

Angiography. Celiac arteriograms (Fig. $, 4- 
C) showed an enlarged cystic artery and neo- 
vascularity arising from the cystic artery, 
branches of the right hepatic artery in the 
lower portion of the right lobe of the liver, and 
from branches of the gastroduodenal artery. A 
large blush was present in the region of the gall- 
bladder and lower portion of the liver. 

Early filling of the hepatic veins and of 
prominent pericholecystic veins was seen. 
The portal and splenic veins were normal. 


Case rv. E.J., an 82 year old female, was ad- 
mitted with a 4 day history of epigastric pain 
and jaundice. An upper gastrointestinal series 
and barium enema examination were normal. 
At operation calculi were found in the gall- 
bladder and common duct. A cholecystectomy 
was performed. No evidence of neoplasm was 
noted during the operation. 

Histologic sections of the gallbladder re- 
vealed adenocarcinoma with extension of the 
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tumor to the serosal surface. The margins 
of resection were free of tumor. The patient 
had an uneventful recovery, but approximately 
I year later returned with progressive jaundice 
of 3 weeks' duration accompanied by a 20 lb. 
recent weight loss. The abdomen was distended 
and diffusely tender. Liver function tests 
showed findings consistent with obstructive 
jaundice. No operation was performed. The 
patient was discharged and died at home ap- 
proximately 2 weeks after discharge. No au- 
topsy was performed. 

Angiography. On the first examination prior 
to cholecystectomy (Fig. 6, Æ and B; and 7, 4 
and B) diffuse atherosclerosis of the visceral 
arteries was noted. The cvstic artery was en- 
larged and divided into multiple small vessels 
with a blush in the region of the gallbladder. 
Prominent cholecystic veins were present. The 
superior mesenteric, portal and splenic veins 
were normal. 
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Angiography 1 year postcholecystectomy 
(Fig. 8, 4-C; and 9) showed shortening of the 
hepatic artery as compared with the prior 
study. Localized constriction of the hepatic 
and gastroduodenal arteries was present, and 
was considered to represent tumor encasement 
superimposed upon atherosclerotic vessels. The 
superior pancreaticoduodenal arteries were also 
encased. No neovascularity or tumor blush 
was demonstrated. The splenic and portal 
veins were markedly narrowed. The superior 
mesenteric vein was normal. 


Case v. C.C., a 54 year old white female, 
presented with a history of recent weight loss, 
chills, fever, and jaundice of 2 weeks' dura- 
tion. Physical examination showed a jaundiced 
woman in no apparent distress. A hard irregular 
mass was palpated in the right upper quadrant 
extending from the right costal margin to the 
level of the umbilicus. The bilirubin was ele- 





Fic. 4. Case п. Superior mesenteric arteriography. 


(A) Arterial phase shows encasement of superior pancreaticoduodenal arteries (arrows). (B) Venous 
phase shows narrowing of one of the major trunks of the superior mesenteric vein (arrowheads). 


386 Seymour Sprayregen and Neil H. Messinger OCTOBER, 1972 





liG. 5. Case ш. Celiac arter ography. 

(4) Arterial phase shows enlarged cystic artery (arrow) with neovascularity arising from cystic, right 
hepatic arteries and gastroduodenal branches. An earl y tumor blush is present involving the gallbladder 
and right lobe of the liver inferiorly. (B) Late capillary phase shows early visualization of hepatic veins 
(arrows) with large blush noted in the right upper quadrant involving the gallbladder bed and right lobe 
of the liver. (C) Late capillary phase from a second injection shows early draining of the enlarged peri- 
cholecystic veins (arrows). 


vated and other liver chemistries were in keep- Following angiography, exploration of the ab- 
ing with a biliary obstructive process. Intr: domen was performed. Carcinoma of the gall- 


venous urography, upper gastrointestinal series bladder was found with invasion of the liver, 
and barium enema examination were negative. omentum, and mesentery of the large bowel, as 
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1с. 6. Case iv. Celiac arteriography prior to cholecystectomy. 
(4) Arterial phase shows diffuse atherosclerosis. The cystic artery 1s enlarged (arrow) and its branches 
are tortuous. (3) Venous phase demonstrates normal splenic and portal veins. A blush is present in the 
gallbladder region (arrowheads), and prominent cholecystic veins are noted (arrows). 


well as peritoneal seeding. The gallbladder con- 
tained multiple calculi. 

Angiography. Celiac (Fig. то, 4 and B) and 
superior mesenteric arteriograms showed 
abrupt termination of the cystic artery. No 
neovascularity or tumor blush was present. 
An avascular defect was noted in the gall- 
bladder bed and adjacent liver region in the 
capillary phase. 

The portal vein was occluded with incom- 
plete filling of the splenic vein just proximal to 


its Junction with the portal vein. A venous 
phase of the superior mesenteric arteriogram 
was not obtained. 


SUMMARY OF ANGIOGRAPHIC FINDINGS 


Table 1 shows the results of angiography 
in the above 5 cases. Celiac and superior 
mesenteric arteriograms were obtained in 
all cases except Case 111, in which a superior 
mesenteric arteriogram was not obtained. 





FIG. 7. Case ту. Superior mesenteric arteriography prior to cholecystectomy. 
(4) Normal arterial phase. (B) Normal venous phase. 
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hic. 8. Case ту. Celiac arteriography post- 
cholecystectomy at time of VecHYVence. 

(/7) Arterial phase shows shortening of 
hepatic artery as compared with the earlier 
examination. Narrowing of the hepatic and 
gastroduodenal arteries (arrows) indicates 
tumor encasement superimposed upon 
atherosclerosis. (B) Anteroposterior venous 
phase demonstrates marked narrowing 
of the splenic and portal veins (arrows). 
(C) Right posterior oblique venous phase 
shows the venous encasement to better ad- 


vantage (arrows) 


A blush in the gallbladder region was 
identified in 4 cases. In 3 the blush was 
large and appeared to merge with the right 
lobe of the liver. The blush in 1 was con- 
hned to the gallbladder. Neovascularity 
was seen in 2 of the cases with blushes. The 
neovascularity was slight to moderate and 
not at all as prominent as that seen in the 
typical hepatoma. The feeding vessels were 
the cystic artery and branches of the right 
hepatic, gastroduodenal and right gastro- 
epiploic arteries. The cystic artery was en- 
larged in 3 of the 4 cases with blushes. 

Enlarged cholecystic or pericholecystic 
veins were present in all 4 patients with 
tumor blushes. These veins filled early in 2 
cases. Early filling of the hepatic veins was 
also present in 2 cases. In both, neovascu- 
larity was demonstrated in the right lobe — | mE | | 

ш зс. 9. Case Iv. Superior mesenteric arteriogram I year 


of the liver | postcholecystectomy. 
In 1 case the cystic artery was not en. Arterial phase shows encasement of the pancrea- 


larged and no neovascularity, tumor blush, ticoduodenal arteries (arrows). 
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тс. то. Case v. Celiac arteriography. 

(4) Arterial phase shows abrupt termination of cystic artery (arrow). No neovascularity is present. (B) 

Late capillary and venous phase shows an avascular defect in the gallbladder bed and medial portion of 
the liver (arrowheads). Neither the portal vein nor the splenic vein near the liver was visualized. 


prominent cholecystic veins or early hepat- 
ic vein filling was demonstrated. A nega- 
tive defect was present in the gallbladder 
region and adjacent hepatic parenchyma 
in the capillary phase. 

Arterial encasement was present in 4 
cases. The gastroduodenal artery was in- 
volved in 3 cases, the hepatic artery twice 
and the cystic artery once. The superior 
pancreaticoduodenal arteries were encased 
in 3 cases and the inferior pancreaticoduo- 
denal arteries once. Neither superior mesen- 


teric artery narrowing nor jejunal branch 
narrowing was noted. 

The peripheral branches of the cvstic 
artery were displaced around an enlarged 
gallbladder in 2 cases. 

The portal vein was occluded in 2 cases 
and narrowed in 1. In these 3 cases, the 
superior mesenteric vein was occluded in 1, 
normal in 1, and not studied in 1; the 
splenic vein was occluded in 2 and nar- 
rowed in 1. In the 2 cases with normal por- 
tal veins the superior mesenteric vein was 


TABLE I 


SUMMARY OF ANGIOGRAPHIC FINDINGS 




















Tumor Encasement E asks Prominent 
Enlarged Stretched —————————— — - Neo- нн У Cholecystic 
Cystic Cystic Arteries Veins vascu- Blush ie Peri- 
; ein | 
Artery Branches ————————— - — ——— larity Filline cholecystic 
Cy Н GD SPD IPD Sp SM P 5 Veins 
Case I T > FS ode oF + =F . =F + T T 
Case II + F е ар ER T + 
Case III + NS* d- c 
Case IV 
a. prior to 
cholecystectomy + + + 
b. 1 year post 
cholecystectomy + + F F р 
+ NS* + 


Case V ! 


Cy= cystic; H= hepatic; GD= gastroduodenal; SPD= superior pancreaticoduodenal; IPD- inferior pancreaticoduodenal; Sp= 
) ] | g | | [ 


splenic; SM = superior mesenteric; P= portal. 
* Not Studied. 
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narrowed in 1 and not studied in the other; 
the splenic vein was normal in both. In the 
3 cases with portal vein involvement, the 
hepatic artery was encased by tumor in 2 
and normal in the third. No case had hepat- 
ic artery encasement with a normal portal 
vein. 

Two cases showed involvement of the 
superior mesenteric vein (occluded in 1, 
narrowed in 1). The superior mesenteric 
artery was normal in these as it was in all 
other cases. 


DISCUSSION 


When carcinoma of the gallbladder 
spreads beyond the gallbladder, the liver 
and regional lymph nodes are most fre- 
quently involved.® 6812.14 Local extension 
to the stomach, duodenum, hepatic flexure 
of the colon, and abdominal wall may 
occur. Intraperitoneal seeding and wide- 
spread distant metastases occur only oc- 
casionally. 

The incidence of liver involvement in 
surgical cases varies from 35 to 80 per 
cent.2°7519 Autopsy series have shown 
hepatic involvement in as high as go to 100 
per cent of cases.!^! The liver is primarily 
involved by direct extension of tumor or by 
retrograde lymphatic spread. Intraductal 
and venous spread play a minor role in the 
spread of disease in surgical cases. Dis- 
seminated liver metastases are uncommon, 
having been described in only 5 of 96 cases 
in 2 series with hepatic involvement.** Dis- 
seminated liver metastasis was not present 
in any of our cases. 

Fahim and co-workers? carefully evalu- 
ated hepatic involvement in g patients with 
carcinoma of the gallbladder in whom a por- 
tion of the liver was resected at the time of 
surgery. In 5 of these the liver was involved 
by direct extension of the primary lesion, 
while in the other 4 cases malignant cells 
were entirely within the lymphatics in the 
portal spaces. This purely lymphatic ex- 
tension of the liver involved only the right 
lobe. According to Rouvière, and as 
shown in Figure 11, the lymphatics of the 
right lobe drain to the pericholedochal 
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lymph nodes, which also receive the lym- 
phatic drainage of the gallbladder. Massive 
involvement of these lymph nodes may re- 
sult in retrograde spread of tumor along the 
lymph vessels to the right lobe of the liver. 
The lymph drainage of the left lobe (not 
shown in Fig. 11) is to lymph nodes along 
the hepatic pedicle in relation to the hepat- 
ic artery. These lymph nodes do not com- 
municate with the lymphatics of the gall- 
bladder.? 

The angiographic findings associated 
with liver involvement in our series include 
neovascularity arising from the right hepat- 
ic arteries, early filling of hepatic veins, a 
blush in the right lobe of the liver or a de- 
fect in the right lobe of the liver in the 
hepatogram phase. 

Two of the 3 cases with proved hepatic 
involvement had neovascularity in the right 
lobe of the liver and early filling of hepatic 
veins (Cases т and ш). 

In 3 patients a blush appeared to merge 
with the right lobe of the liver. In 2 cases 
(Cases тапа тп) direct invasion of the liver 
was present, while in the third (Case 11) the 
tumor, although large, did not invade the 
liver. In Case 1v the carcinoma was first 
detected upon histologic examination and 
no invasion of hepatic parenchyma was 
noted on the angiogram or at operation. 
This patient had a blush confined to the 
gallbladder. In Case v a defect was present 
in the hepatogram medially, which was cor- 
related at operation with hepatic invasion. 

Visualization of hepatic veins and of the 
cholecystic-pericholecystic veins may be ex- 
plained by the venous drainage of the gall- 
bladder. Cholecystic veins drain both to 
the hepatic veins via direct communications 
in the liver, and to the portal vein.?? Two 
cases showed early hepatic vein visualiza- 
tion. Both cases had large tumor blushes 
and also involved the right lobe of the liver 
(Cases 1 and 111). Early hepatic vein visual- 
ization has not been previously described 
with carcinoma of the gallbladder. En- 
larged and often early draining cholecystic 
and pericholecystic veins were present in 4 
cases, All 4 were associated with a tumor 
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Fic. 11. Illustration of the relationship of the lymphatics draining the 
gallbladder to the regional arteries and veins. 


blush of the gallbladder. Deutsch? also 
noted earlv draining pericholecystic veins 
in 1 of his 5 cases of carcinoma of the 
gallbladder. 

The incidence of lymph node metastases 
with carcinoma of the gallbladder varies 
from 25 to 80 per cent.?^9-?:? This may 
represent the only type of metastasis in 
some cases. Fahim ef al. outlined Cler- 
mont's original work? which shows the 
lymph vessels draining the gallbladder fol- 
lowing a course in relation to the bile ducts 
and vascular structures in the lesser omen- 
tum and peripancreatic region, ultimately 
reaching the lymph nodes about the celiac 
axis and superior mesenteric vessels (also 
see Fig. 11). The lymph drainage of the 
gallbladder is first to the cystic lymph node 


at the left side of the cvstic duct and to the 
lymph nodes adjacent to the common bile 
duct. These lymph nodes, if large, may 
affect the hepatic artery and/or the portal 
vein which run with the common bile duct 
in the lesser omentum. The superior pan- 
creaticoduodenal lymph node (one of the 
pericholedochal lymph nodes) is above the 
superior surface of the head of the pancreas 
between the first and second portions of the 
duodenum. It is to the right of the common 
bile duct and is closely applied to the gas- 
troduodenal artery. From this lymph node 
the efferent lymphatics drain both to the 
preaortic lymph nodes and to the posterior 
pancreaticoduodenal lymph nodes which 
accompany the posterior pancreaticoduo- 
denal vascular arcade. The latter lymph 
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nodes in turn drain directly to lymph nodes 
about the superior mesenteric arterv and 
vein. 

Arterial and venous encasement is best 
understood primarily in relation to the 
lymphatic drainage of the gallbladder, and 
secondarilv by direct extension of tumor. 
Portal vein encasement was present in 3 of 
our § cases and in 2 of 7 cases reported by 
Rosch e a/. The portal vein may be nar- 
rowed in the absence of hepatic arterv in- 
volvement, but hepatic arterial narrowing 
was not seen without portal vein involve- 
ment. This conforms to the concept that 
thin-walled veins are more readily affected 
by a neoplasm than adjacent arteries. The 
portal vein may be normal even with large 
tumors, as was the case in 2 of our patients. 
This may be explained bv the facts that: 
(a) local extension has not reached the 
porta hepatis and lesser omentum; and (b) 
the lymph node metastases which are in 
relation to the common bile duct may be 
somewhat removed from the portal vein, 
which is posterior and medial to the duct. 
By virtue of its closer relationship to the 
primary tumor and to the proximally in- 
volved lymph nodes the portal vein is more 
readily involved than other major regional 
veins. However, in Case п the superior 
mesenteric vein was narrowed, while the 
portal vein was normal. We believe that 
this constriction of the superior mesenteric 
vein resulted from involvement of pancre- 
aticoduodenal lymph nodes. This is an area 
not readily observed at the time of surgery. 

Arterial encasement was present in 4 
cases (Table 1). The cystic, hepatic, gastro- 
duodenal and pancreaticoduodenal arcade 
all may show involvement. The superior 
mesenteric artery may also show encase- 
ment, but this was not present in our cases. 


SUMMARY 


Five cases of carcinoma of the gallbladder 
studied by selective visceral angiography 
are reported. 

The value of angiography in detect- 
ing local extension to the liver and metasta- 
ses to the regional lymph nodes is stressed. 
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MEIASIATIC MELANOMA OF THE GALLBLADDER 


By PETER M. SHIMKIN, M.D.,* MARK S. SOLOWAY, M.D.,+ and ELAINE JAFFE, M.D.] 


BETHESDA, MARYLAND 


HE differential diagnosis of fixed filling 
defects in the gallbladder opacified by 
cholecystography includes adenomyomas, 
cholesterol polvps, fixed gallstones and 
adenomas of various histologic types.? 
This report documents a rare and malig- 
nant cause for this finding. Substantiation 
of the true nature of the lesions was pro- 
vided by hepatic arteriography. 


REPORT OF A CASE 


At the age of 53 years, this 59 year old white 
female had enucleation of the left eye for 
malignant melanoma of the choroid. She was 
well for 4 years thereafter. Several months 
prior to admission she experienced intermit- 
tent attacks of dull right upper quadrant pain 
and noticed a slowly enlarging cervical lymph 
node. 

Physical examination disclosed several en- 
larged cervical lymph nodes; abdominal ex- 
amination was negative. Chest roentgenograms 


and barium examination of the stomach, large 
and small bowel were negative. Multiple space 
occupying lesions were present on a liver scan, 
Biopsy of 1 of the enlarged cervical lymph 
nodes established the diagnosis of metastatic 
melanoma. 

Oral cholecystography disclosed multiple 
fixed filling defects e 2-15 mm. in 
diameter (Fig. І, 7 and B). Some of these were 
oval and others semilunar shape. Hepatic 
arteriography disclosed multiple vascular liver 
metastases. The cystic arteries (main and ac- 
cessory) supplied faint nodular stains approxi- 
mately 1 cm. in diameter (Fig. 2). These cor- 
responded to the nodules shown by cholecystog- 
raphy. 

The patient was treated with various chemo- 
therapeutic agents; however, she expired 7 
months later due to cerebral metastases. 

Autopsy disclosed widespread melanoma. 
Metastatic tumor replaced much of the liver. 
The gallbladder contained numerous polypoid 
mucosal melanomatous deposits (Fig. 3). 





Ётс. т. (4 and B) Oral cholecystograms, anteroposterior and 10° left posterior oblique views. Multiple fixed 
filling defects of varying shapes and sizes are present. 
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lic. 2. Hepatic arteriogram. Faint nodular blushes 
supplied by the cystic arteries (arrows) are vis- 
ualized. 


DISCUSSION 


In 1952 Willis? found only 21 reported 
cases of blood borne metastases to the 
mucosa of the gallbladder; 14 were due to 
melanoma. In a later autopsy series of 125 
cases with metastatic melanoma, Das 
Gupta and Brasfield noted gallbladder 
metastases in 19 instances (15 per cent).! 
The most common form of metastatic in- 
volvement was the serosal implant. Seven 
cases had mucosal lesions and in only 2 of 
these were the lesions of such size to be 
described as polypoid by gross inspection. 
Melanomatous involvement of the gall- 
bladder was accompanied by hepatic me- 
tastases in 18 of the 19 cases. 

We reviewed the 78 cases of metastatic 
melanoma from our institution autopsied 
during the last 10 years, and found gall- 
bladder metastases in 11 (14 per cent). In 
our material mucosal lesions predominated, 
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being present in g of 11 cases. In only i 
instance were the lesions limited to the 
serosa. Gallbladder involvement was ac- 
companied bv liver involvement in 10 of 
the 11 cases. 

Appearing first as small, flat subepithelial 
nodules, mucosal deposits become polypoid 
and even pedunculated as thev enlarge 
intraluminally. Craterform central ulcera- 
tion, so characteristic of blood borne in- 
testinal lesions, has been seldom encoun- 
tered with melanoma of the gallbladder.' #7 

Our case is the third reported with chole- 
cvstographic demonstration of metastatic 
melanoma of the gallbladder.^* All 3 have 
appeared as multiple fixed filling defects. 
In each case the individual defects were of 





Fic. 5. The gallbladder lumen is exposed. Numerous 
polypoid melanomatous deposits are shown. 
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varying size; in each the largest defect was 
greater than 14 mm. Differentiation from 
the more common benign causes of fixed 
filling defects may be suspected because, 
save for adenomyomas, benign lesions 
seldom exceed 7 mm.” Although experience 
with gallbladder angiography is limited, no 
angiographic findings have yet been re- 
ported with benign causes of fixed defects; 
none would be expected with causes such as 
fixed stones or cholesterol polyps. In our 
case, the finding of nodular blushes sup- 
plied by the cystic artery suggested the 
malignant nature of the corresponding 
cholecystographic defects. Further angio- 
graphic substantiation was provided by 
documentation of liver metastases. 

Interpretation of the cholecystographic 
findings demonstrated by this report may 
present a diagnostic dilemma, especially in 
a patient with right upper quadrant ab- 
dominal symptoms and apparent long-term 
cure after resection of a primary mel- 
anoma.? Although no signs or symptoms 
attributable to gallbladder involvement 
could be established in any of the 19 cases 
studied by Das Gupta and Brasfield,' the 
3 reported cases with cholecystographic 
documentation of disease have been studied 
because of symptoms suggesting cholecys- 
titis. If the cholecystogram reveals multiple 
radiolucent defects, their mucosal or intra- 
luminal nature must be established; 7.e., 
whether they are fixed or freely movable. 
Herrington's case of metastatic melanoma 
was subjected to surgery because of inter- 
pretation of the cholecystogram as gall- 
stones.? 

Aside from the patient reported here, 1 
other patient of our series of 11 with mel- 
anoma of the gallbladder had an oral 
cholecystography.?- The patient had по 
abdominal symptoms or signs and his liver 
function tests were normal. The gallbladder 
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was only barely opacified after a double 
dose study using teradax. 


SUMMARY 

Oral cholecystography in a patient with 
metastatic melanoma of the gallbladder 
demonstrated multiple fixed filling defects 
ranging in size from 2-15 mm. This appear- 
ance is similar to the only 2 previously re- 
ported cases. 

Substantiation of the cholecystographic 
diagnosis was provided by the arterio- 
graphic demonstration of co-existing he- 
patic metastases and faint contrast staining 
of some of the gallbladder nodules. 


P. M. Shimkin, M.D. 

6S-211 Bldg. 10 

National Institutes of Health 
Bethesda, Maryland 20014 
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UNFAMILIAR ROENTGEN FINDINGS IN 
PANCREATIC DISEASE* 


By S. BOYD EATON, Jr., M.D,t JOSEPH T. FERRUCCI, Jr., М.р. { 
ALEXANDER R. MARGULIS, М.Р. ў and 
Н. STEPHEN WEENS, М.Р. 


BOSTON, MASSACHUSETTS, SAN FRANCISCO, CALIFORNIA AND ATLANTA, GEORGIA 


CCORDING to the most recent statis- 
tics compiled by the American Cancer 
Society," pancreatic cancer has now be- 
come the second most common malignancy 
of the gastrointestinal tract. It still ranks 
far below tumors of the colorectum, but its 
estimated incidence exceeds that for cancer 
of the esophagus, hepatobiliary system, and 
stomach. The necessity for radiologists to 
be thoroughly familiar with all the manifes- 
tations of pancreatic disease is, therefore, 
even more pressing than it has been in the 
past. 

Since barium gastrointestinal examina- 
tion is the initial radiologic procedure en- 
countered by most patients ultimately 
found to have pancreatic cancer, it is for- 
tunate that numerous signs demonstrable 
by this technique have been described. For 
example, almost any radiologist who identi- 
fies the “inverted ‘3’ " sign of Frostberg is 
immediately alerted to the presence of pan- 
creatic disease. This finding and certain 
others such as forward displacement of the 
stomach and a mass impression on the inner 
border of the descending duodenum are 
well known and specifically searched for by 
competent radiologists when examining pa- 
tients clinically suspected of having pan- 
creatic disease. There are, however, a num- 
ber of other helpful roentgen signs of pan- 
creatic pathology which are unfamiliar, 
misunderstood, or at least generally under- 
utilized. Among these are: distorted duo- 
denal diverticula; duodenal contour ab- 
normalities consistent with gallbladder or 
common bile duct enlargement; abnormali- 


ties of the duodenojejunal junction; en- 
largement of the papilla of Vater; barium 
reflux into the common bile duct and/or 
pancreatic duct; and localized duodenal 
spasm. 

The purpose of this paper is to emphasize 
the nature and importance of several of 
these unfamiliar radiologic indications of 
pancreatic pathology. 


MATERIAL AND METHOD 


The findings to be considered in this re- 
port deal with the appearance of the duo- 
denum as demonstrated by barium meal 
examination. Their appreciation has been 
previously limited by a lack of information 
concerning certain anatomic features of the 
normal duodenum. In order to provide per- 
tinent data on this subject 300 upper gas- 
trointestinal barium studies were analyzed. 
Patients in whom there was clinical suspi- 
cion of biliary tract obstruction were ex- 
cluded. Since early symptoms are so diffuse, 
pancreatic disease was at least a theoretic 
possibility in all these patients, but in any 
instance where such pathology was seri- 
ously entertained the examination was ex- 
cluded from the series. Any patient in 
whom an elevated serum amylase or bi- 
lirubin had been detected was also ex- 
cluded. Subject to these restrictions con- 
secutive examinations were evaluated until 
a total of 300 had been accumulated. The 
average age of the patients was 47 years; 
there were 196 males and 104 females. In 
this series, however, only 19 duodenal di- 
verticula were observed. Since this sample 
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was judged too small, the next 31 duodenal 
diverticula encountered were analyzed sep- 
arately. These 31 cases were otherwise com- 
pletely unselected. 

The observations recorded included the 
position of the duodenojejunal junction in 
relation to the spine and to the superior 
duodenal flexure (only anteroposterior 
roentgenograms were used for these partic- 
ular determinations). When the duodenal 
papilla could be seen as a discrete filling 
defect, its size was determined. The pres- 
ence of indentations suggestive of gallblad- 
der or common bile duct enlargement was 
specifically searched for in each instance. 
Finally each diverticulum was assessed to 
determine its constancy of appearance (size 
and general contour, etc.) and also its 
orientation (7.e., its angulation with refer- 
ence to the main duodenal axis). 


RESULTS 
DUODENAL DIVERTICULA 


The angle formed by the intersection of 
the central axis of the diverticulum with the 
long axis of the duodenum at its base varied 
between 29° and 122° (mean 76°). There 
was considerable observer disagreement 
about constancy of diverticular configura- 
tion, but all judges concurred that in at 
least some instances the appearance of a 
given diverticulum was essentially un- 
changed from roentgenogram to roentgeno- 
gram. Forty-six of the diverticula were 
rounded in contour, 1 was asymmetrically 
indented by a second diverticulum adjacent 
to it, and 3 were small perivaterian di- 
verticula with flattened or even indented- 
appearing margins. 


CONTOUR APPEARANCES CONSISTENT WITH GALL- 
BLADDER OR COMMON BILE DUCT DILATATION 


A smooth, rounded indentation on the 
outer margin of the upper descending duo- 
denum typical of gallbladder enlargement 
was seen in only 1 of the 300 cases studied. 
A sharply defined, vertically oriented tubu- 
lar indentation on the posterior aspect of 
the duodenal bulb or immediate postbulbar 
region suggests common bile duct enlarge- 
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ment. A smooth, rounded indentation on 
the superior aspect of the first portion of the 
duodenum can represent either enlarge- 
ment of the neck of the gallbladder or com- 
mon duct dilatation. One or both of these 
findings were present in 35 (12 per cent) of 
our 300 "normal" examinations. 


DUODENAL PAPILLAE 


An indentation defect consistent in ap- 
pearance with the papilla of Vater was 
identified in sg patients (20 per cent). The 
greatest dimension of these presumptive 
papillae ranged from 0.6 to 1.9 cm. (mean 
0.9 cm.); in 3 instances (1 per cent) the 
greatest dimension exceeded 1.5 cm. 


POSITION OF THE DUODENOJEJUNAL JUNCTION 


'The position of the duodenojejunal flex- 
ure could be determined in 289 of the 300 
patients. It varied widely, being found at 
any level from D 11 to L 4, and from 4 cm. 
above to 5 cm. below the level of the supe- 
rior duodenal flexure (Graph 1). In 20 of the 
28g patients the duodenojejunal junction 
was below the L 2-3 interspace. 


DISCUSSION 
DEFORMED DUODENAL DIVERTICULA 


Distortion of a duodenal diverticulum as 
a result of pancreatic cancer has been 
sporadically reported. !* To the authors’ 
knowledge all cases illustrated have re- 
sulted from neoplastic disease, but theoret- 
ically, at least, chronic pancreatitis or pan- 
creatic pseudocyst could produce a similar 
effect. In any event diverticular distortion, 
while an uncommon occurrence, has been 
amply validated as an indication of pan- 
creatic pathology. Accordingly, when duo- 
denal diverticula are present in a patient 
clinically suspected of having pancreatic 
disease, their appearance merits careful 
scrutiny. 

Rotation, displacement, flattening, and 
fixation are the abnormalities most com- 
monly mentioned as suggestive of under- 
lying pancreatic pathology. In the in- 
dividual case, however, determining 
whether or not these findings are present 
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can be difficult, particularly since the nor- 
mal appearance of duodenal diverticula 
has seldom been described. 

The results of our study indicate that 
rotation or displacement alone are com- 
pletely unreliable indications of abnor- 
malitv. The angulation of normal diver- 
ticula varies widely. Similarly, a constant 
or fixed appearance cannot be considered 
abnormal since some duodenal diverticula 
change little in appearance from roentgeno- 
gram to roentgenogram. The characteristic 
of duodenal diverticula most likely to be of 
aid in identifying adjacent pancreatic 
pathology is their shape. Since the con- 
vincingly abnormal diverticula illustrated 
in the literature have all shown flattening 
or some other contour distortion (Fig. 1), 
it is this parameter which should be most 
carefully assessed when pancreatic disease 
is a possibility. Small perivaterian diver- 
ticula represent an exception; these struc- 
tures commonly have flattened or even 
concave sides suggesting extrinsic indenta- 
tion (Fig. 2). Accordingly, unless gross ir- 
regularity can be identified their usefulness 


for diagnosis of pancreatic disease is 
minimal. 


INDENTATIONS ON THE DUODENUM PRODUCED 
BY THE BILIARY TREE 


The superior duodenal flexure is par- 
tially surrounded by the gallbladder an- 
terolaterally, the cystic and hepatic ducts 
superiorly, and the common bile duct 
posteriorly (Fig. 3). Because of this close 
proximity and because of the frequency 
with which pathologic processes involving 
the head of the pancreas produce secon- 
dary changes in the biliary tree, the rela- 
tionship between these structures should 
be evaluated on any barium study where 
pancreaticoduodenal disease is a possibility 
and especially in patients with jaundice. 

When a portion of the extrahepatic bi- 
Пагу system is dilated, a characteristic 
indentation on the barium-filled duodenum 
15 commonly produced. Unfortunately, 
somewhat similar false indentations occur 
in certain patients where no biliary tract 
pathology is present. This fact complicates 
evaluation of the duodenum on barium 
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lic. І. Diverticulum arising from the fourth portion 
of duodenum and distorted by cancer of the body 
of pancreas. (Courtesy of Justin L. Williams, 
M.D., San Francisco.) [1с. 5. Relationships between duodenum and biliary 
tree as seen in thick sagittal section. GB — gall- 
bladder; CHD = common hepatic ducts; CBD 
— common biliary duct. 


3rd portion 
of duodenum 


studies, especially since no figures concern- 
ing the incidence of such false positive 
findings have been reported. 

Dilatation of the gallbladder typically 
produces a smooth, rounded indentation 


on the outer aspect of the upper descend- 
ing duodenum (Fig. 4). When present, this 
is a very reliable sign. In Evler's series 71 
per cent (27 of 38) of enlarged gallbladders 





Fic. 2. Small perivaterian diverticulum. Note slight Ес. 4. Courvoisier gallbladder indenting the outer 
concavity of inferomedial aspect. No pancreatic aspect of the duodenum in a patient with cancer 
disease was suspected. of the ampulla of Vater. 
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indentation on the 


ic. 5. Duodenocolic apposition 
outer duodenal border produced by the hepatic 
flexure of the colon. (Arrows indicate gas in colon.) 


were demonstrated by barium meal ex- 
amination and there were no false posi- 
tives. 

A smooth indentation defect on the outer 
duodenal border may be produced by sev- 
eral different pathologic conditions. In the 
presence of obstructive jaundice a Cour- 
voisier gallbladder is the likeliest cause. In 
tumors of the papilla of Vater and/or 
head of the pancreas, gallbladder enlarge- 
ment is present in from 82 to 87 per cent 
at surgery, although the gallbladder 15 
palpable in only 38 to 67 per cent.’ In the 
absence of jaundice, empyema and hydrops 
of the gallbladder are possibilities, as are 
masses arising from the right kidney and 
liver. A normal condition which can pro- 
duce indentation of the lateral duodenal 
border is duodenocolic apposition; this 
caused the one such finding in the 300 pa- 
tients evaluated in this report (Fig. 5). 
Poppel'® originally described the roentgen 
features of this condition which results 
from unusually close approximation of the 
hepatic flexure and duodenum. He felt 
that the colon indents the lateral duodenal 
margin in as many as 3 per cent of all ex- 
aminations, but in the current series only 1 
convincing instance occurred. 

An enlarged common bile duct can indent 
the immediate postbulbar portion of the 
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duodenum. The value of this observation 
has been stressed by several authors as a 
sign of extrahepatic biliary obstruction ;*!? 
in I serles of 27 patients with resectable 
tumors of the pancreaticoduodenal region 
this was the second most frequently noted 
sign, being radiologically demonstrable in 
12 of the 21 cases where the common duct 
was found to be dilated at surgery.” 

From a descriptive standpoint there are 
2 components to this radiologic sign. First, 
there may be a rather sharply defined, ver- 
tically oriented tubular indentation on the 
posterior aspect of the apex of the duodenal 
bulb or on the immediate postbulbar region 
(Fig. 6). Secondly, there may be a smooth, 
rounded indentation on the superior aspect 
of the duodenum in the same area (Fig. 7). 
Most published examples of this finding in- 
corporate both components to a greater or 
lesser degree. 

In 35 of 300 patients without clinical 
evidence of biliary abnormality one or both 
of these components were noted. Angula- 
tion at the superior duodenal flexure, 
peristaltic activity, incomplete filling, the 
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Fic. 6. Dilatation of the common bile duct produces 
indentation on the apex of the duodenal bulb. 
Choledocholithiasis was the underlying cause. 
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cystogastrocolic ligament (a broad band- 
like peritoneal reflection present in a minor- 
ity of the population)!’ and a nondistended, 
nonpathologic gallbladder are among the 
various causes which can simulate common 
duct and/or gallbladder enlargement. Fur- 
thermore there is an extensive diagnostic 
differential to be considered when these 
signs are present. Duodenal varices, an 
enlarged quadrate lobe of the liver, a 
dilated hepatic arterv, masses in the porta 
hepatis, and duodenal ulcer disease are all 
possibilities. 

The 12 per cent incidence of presump- 
tive false positives and the broad dit- 
ferential requiring consideration abate the 
confidence with which a radiographic 
diagnosis of common bile duct enlargement 
can be based on barium gastrointestinal 
examination. On the other hand, when 
findings suggestive of a dilated common 
duct are noted in patients with jaundice 
they should not be disregarded. They may 
best be considered as an indication for more 
refined radiologic examination by angiog- 





Fic. 7. Hydrops of gallbladder (resulting from im- 
paction of calculus in the neck of the gallbladder) 
produces indentation on the superior aspect of the 


duodenal bulb. 
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Fic. 8. Acute pancreatitis with enlargement of the 
papilla of Vater (Poppel’s sign). Note associated 
edema of duodenal folds. (Courtesy of James G. 
Moore, M.D., and Lincoln Lum, M.D., Daly City, 
California.) 


raphy, isotopic imaging, or percutaneous 
cholangiography. 


ENLARGEMENT OF THE PAPILLA OF VATER 


Although the duodenal papilla is an 1n- 
trinsic component of the duodenum itself, 
enlargement or undue prominence of the 
structure most often reflects either pan- 
creatic or biliary tract pathology. Edema 
of the papilla resulting from  choledo- 
cholithiasis or from acute pancreatitis 
(Poppel's sign) (Fig. 8) is a well known 
phenomenon, although differentiation from 
perivaterian neoplasm may be difficult on 
strictly roentgenographic grounds. While 
most radiologists are alerted to the sig- 
nificance of papillary enlargement, there is 
a lack of agreement about what measure- 
ments should be considered the upper 
limits for a normal papilla. Poppel and his 
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Fr. 9. Low duodenojejunal junction in patient sub- 
sequently explored (for cholelithiasis) and found 
to have no evidence of pancreatic pathology. Note 
the normal duodenal folds. 


co-workers roentgenographed autopsy speci- 
mens and demonstrated that papillae up to 
3 cm. in greatest dimension could be nor- 
mal." More recently, however, several re- 
ports? have suggested that a papilla 
greater than 1.$ cm. in size (as demon- 
strated by barium examination in living 
patients) should be viewed with consider- 
able suspicion. 


The results obtained from our series of 


300 normal patients suggest that in only 
about 1 per cent of apparently normal pa- 
tients can a duodenal papilla greater than 
1.5 cm. in size be found. Accordingly, when 
large papillae are shown by barium meal 
examination, it seems reasonable to con- 
sider them pathologic until proven other- 
wise. 

Ditterential diagnosis for papillary en- 
largement must include numerous condi- 
tions. Both an impacted distal common 
duct calculus? and acute pancreatitis are 
frequent causes in the authors’ experience. 
In the latter condition, associated duodenal 
changes such as fold edema and atony are 


often present together with enlargement of 


the papilla, and these features help to dis- 
tinguish pancreatitis from | choledocho.- 
lithiasis (Fig. 8). Perivaterian malignancy 
can produce a smooth, rounded enlarge- 
ment of the duodenal papilla similar to 
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that seen in benign conditions. This can 
result either. from. the tumor mass itself 
or from malignant lymphatic obstruction 
with secondarv papillary edema. Benign 
perivaterian tumors including ectopic pan- 
creas can also simulate enlargement of the 
papilla. Finally, papillary enlargement in 
association with acute duodenal ulceration 
has been described. This has been an un- 
usual cause in the authors' experience; 
when present, a bulbar ulcer crater has 
invariably been shown as well. This long 
list of radiologic possibilities dictates that 
correlation with clinical manifestations is 
necessary for accurate diagnosis, but duo- 
denal papillae greater than 1.5 cm. in 
maximum dimension should be considered 
radiologically abnormal and worthy of 
further investigation. 


APPEARANCE OF THE DUODENOJE] UNAL FLEXURE 


Depression of the duodenojejunal junc- 
tion (2.е., at the ligament of Treitz) has 
long been considered a sign of mass lesions 
in the body or tail of the pancreas. The 
radiologist attempting to make use of this 
sign 1n clinical practice, however, must de- 
cide just what constitutes significant de- 
pression. In one study!? the investigators 
considered duodenojejunal j junctions ve 
the L 23 interspace to be depressed; 
200 consecutive upper on мен Me 
barium examinations the junction was be- 
low this level in only 1 instance, except in 
an unspecitied number of patients with 
"very ptotic stomachs.’ 

The observations resulting from analysis 
of our 300 patient series, however, suggest 
that ' reson" of the ement of Treitz 
Is a treacherous indicator of pancreatic 
disease since the normal location of the area 
is so variable (Fig. 9). On the other hand, 
these results by no means diminish the 
requirement for careful evaluation of the 
distal duodenum in patients where a lesion 
of the body or tail of the pancreas is clini- 
cally suspected. The significant abnormal- 
ities, however, are not positional, but rather 
structural such as indentation, mucosal 
splaying, elongation, and fixation of folds 
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or frank ulceration. Such changes can be 
noted in up to 75 per cent of patients with 
cancer of the body or tail of the pancreas.” 
Similar changes (except for ulceration) can 
occur in pancreatitis or pancreatic pseudo- 
cyst, although their frequencv is less well 
documented. Such abnormalities vary from 
the obvious to the subtle (Fig. 10), and ac- 
cordinglv, when questionable changes are 
demonstrated on conventional barium ex- 
amination, follow-up study by hypotonic 
duodenography to confirm or exclude their 
presence seems logical. 


BARIUM REFLUX INTO THE COMMON BILE DUCT 


Filling of the common bile duct and/or 
main pancreatic duct during the course of 
barium duodenal examination 1s a spectac- 
ular roentgen finding? (Fig. 11). This is not 
infrequent when there has been a previous 
sphincterotomy and, of course, spontaneous 
(or surgical) fistulae between the biliary 
and gastrointestinal tracts must be ex- 
cluded. During the past 3 vears, however, 
the authors have observed this phenome- 
non on 5 occasions in intact patients. Of 
these, 2 had pancreatitis, 2 had pancreatic 
cancer, and in 1 the common duct entered 
a duodenal diverticulum. Strongyloidiasis,” 
regional enteritis," and recent passage of a 
common duct stone are also occasionally 
associated with this finding, which 15 by no 
means, therefore, specific; however, when 
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Fic. 10. Mucosal changes along inner border of the 
third portion of the duodenum produced by car- 
cinoma of the body of pancreas. Both spiculation 


and ulceration are present. 


Unfamiliar Roentgen Findings in Pancreatic Disease 








Fic. 11. Spontaneous reflux of barium into the pan- 
creatic duct during hypotonic duodenography. 
There was no previous surgery; reflux resulted 
from pancreatitis. 


barium fills the common duct of an intact 
patient during upper gastrointestinal ex- 
amination, some form of pancreaticoduo- 
denal pathology can be confidently pre- 
dicted. 

Such reflux is said to occur in normal 
patients being treated with anticholinergics 
due to relaxation of the sphincter of Odd), 
but the authors have not noted it during 
the course of more than 300 hypotonic 
duodenographies. 


LOCALIZED DUODENAL SPASM 


One previously undescribed roentgeno- 
logic sign has been noted by the authors in 
7 patients with pancreatic cancer. The 
finding must be demonstrated by hypo- 
tonic duodenography and consists of a 
localized area of persistent duodenal con- 
traction in a duodenum which is otherwise 
flaccidly distended. The constricted area 1s 
variable in appearance (7.e., not constant 
or fixed), suggesting that it results from 
excessive local irritability rather than from 
tumor invasion. The outer aspect of the 
duodenum has been involved in all cases; 
sometimes the appearance has resembled 
an incisura similar to that observed in the 
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їс. 12. (4 and B) Hypotonic duodenography show- 
ing localized duodenal spasm in 2 patients with 
pancreaticoduodenal cancer. Note incisura.like 
appearance in В. 


Eaton et al. 
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stomach opposite an active ulcer crater 
(Fig. 12, Æ and B). The inner border at the 
level of the constriction may appear frankly 
malignant, nonspecifically abnormal, or 
even essentiallv normal. The authors the- 
orize that this segmental failure of relaxa- 
tion results from focal neuromuscular irri- 
tability arising from the relatively localized 
zone of inflammation which surrounds most 
pancreatic cancers. If this be so, then the 
sign should be seen more commonly in ma- 
lignant disease since in pancreatitis (with- 
out associated neoplasia) inflammation 
usually involves the entire organ. When 
focal pancreatitis occurs, however, a region 
of localized duodenal constriction may be 
demonstrable.? 


SUMMARY 


Three hundred normal upper gastro- 
intestinal examinations as well as so studies 
demonstrating duodenal diverticula were 
analyzed to better characterize the aspects 
of normal duodenal anatomy pertinent to 
diagnosis of pancreatic disease. 

The results are applied to distorted duo- 
denal diverticula, depression of the duo- 
denojejunal junction, duodenal indenta- 
tions resulting from gallbladder or common 
bile duct enlargement and enlargement of 
the duodenal papilla. 

Common misconceptions concerning these 
signs are clarified. 

In addition barium reflux into the com. 
mon bile duct and localized duodenal spasm 
on hypotonic duodenograph y are discussed. 


Joseph T. Ferrucci, Jr., M.D. 
Department of Radiology 
Massachusetts General Hospital 
Boston, Massachusetts 02114 
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SONOGRAPHIC DIAGNOSIS OF PAN- 
CREATIC LESIONS* 


By JACK L. STUBER, M.D., 


| aioe processes involving the pan- 
creas continue to be difficult to local- 


ize and diagnose. A retrospective review of 


upper gastrointestinal series in patients 
with proven carcinoma of the pancreas or 
pancreatitis yielded a diagnostic accuracy 
of about со per cent. F requentlv, numerous 
repeat barium studies are performed on the 
same patient with discouraging results. 
Pancreatic arteriography usually requires 
superselective techniques and carries some 
degree of patient risk. The diagnostic ac- 
curacy varies from 70 to go per cent de- 
pending on whether false positives are in- 
cluded in the statistics." Isotope studies 
of the pancreas are reported to be accurate 
In go per cent of normal studies.*!! How- 
ever, if the pancreatic isotope scan is abnor- 
mal, its diagnostic accuracy falls to zo per 
cent. 

The value of diagnostic ultrasound has 
received scant attention in review articles 
dealing with the diagnosis of pancreatic 
lesions.” A few references have appeared in 
the recent literature emphasizing the use- 
fulness of this modality??? 

Our experience with this technique has 
been very rewarding. In some cases diag- 
nostic ultrasound has correctly diagnosed 
the pancreatic abnormality when all other 
studies have been normal or inconclusive. 
In other patients valuable supportive evi- 
dence has been accumulated, and the size 
and extent of the process has been docu- 
mented. 


MATERIAL AND METHOD 


In reviewing 250 sonograms obtained in 
the last 8 months, 31 cases were selected in 
which the presence or absence of pancreatic 
disease was diagnosed by ultrasound tech- 
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niques. Clinical records, roentgenographic 
studies and operative reports were cor- 
related with sonographic studies. Unfor- 
tunatelv, not all of the patients underwent 
abdominal exploration; however, all the 
pancreatic carcinomas, 2 cases of pancreati- 
tis, and 3 cases of pseudocvst were verified 
by pathologic studies. [Interpretation of the 
sonograms was made independently by 2 
of us. 

Compound contact scanning with an 
ultrasonic laminagram was accomplished in 
all cases. A 2.5 MHz transducer and B- 
mode display were used. Images built up on 
a persistence scope were photographed with 
a Polaroid camera to obtain a permanent 
record.” 

An abdominal roentgenogram is obtained 
prior to the sonogram to confirm the ab- 
sence of barium in the gastrointestinal 
tract. This also indicates the amount of 
bowel gas present. Sufficient quantities of 
gas or barium can prevent through trans- 
mission of the ultrasonic beam.’ Lead 
markers are placed on the umbilicus and 
xiphoid process prior to  roentgenog- 
raphy. This occasionally provides useful 
correlative information when a mass is 
identified on the sonogram. The studies are 
performed with the patient in the supine 
position. Transverse and longitudinal p 
are made routinely at 2 cm. intervals. 
diagonal scan extending from the right 
mid-abdomen towards the left upper quad- 
rant oriented to the suspected anatomic 
position. of the pancreas is also usually 
made. 


REPORT OF CASES 
A. CARCINOMA OF THE PANCREAS 


Case т. This patient had a parathyroid 


* From the Department of Diagnos.ic Radiology, University of Kansas Medical Center, Kansas City, Kansas. 


406 


VoL. 116, No. 2 


adenoma removed 4 months prior to his admis- 
sion to the Kansas University Medical Center 
(K.U.M.C.). He continued to lose weight fol- 
lowing the procedure. Two upper gastroin- 
testinal series were interpreted as normal. A 
pancreatic scan was unremarkable. The sono- 
gram showed a large mass in the region of the 
tail of the pancreas (Fig. 1). At surgery a large 
tumor originating from the body and tail of the 
pancreas was discovered. 


CASE п. A 64 year old white male entered 
the K.U.M.C. for evaluation of weight loss. Six 
months previously an aortic aneurysm had 
been resected at another hospital. A complete 
evaluation at the original hospital failed to dis- 
close an etiology for the weight loss. An upper 
gastrointestinal series at K.U.M.C. was normal. 
An intravenous pyelogram suggested the pos- 
sibility of a mass in the left kidney. A prone 
transverse sonogram of the left kidney showed 
no evidence of a renal mass. Supine transverse 
scans identified a large mass in the pancreas 
(Fig. 2). Subsequently, a pancreatic isotope 
scan was positive. Surgical exploration con- 
firmed the presence of carcinoma of the pan- 
creas. 


Case III. This patient was admitted to 
K.U.M.C. with obstructive jaundice. An upper 
gastrointestinal series revealed a malignant 
antral ulcer. A sonogram disclosed a large 
pancreatic mass and a dilated gallbladder 
(Fig. 3, £ and B). At surgery a large carcinoma 
of the head of the pancreas obstructing the 





Case r. Carcinoma involving the body and 
tail of the pancreas (arrows). Other normal struc- 
tures are: (k) kidneys, (L) liver, (S) spine, (sp) 
spleen, (v) vena cava, (a) aorta. 


FIG. I. 
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лс. 2. Case ir. Carcinoma involving the head and 
body of the pancreas (arrows). Note the internal 
echoes at a routine scanning sensitivity. 


common duct and extending into the antrum 
of the stomach was found. 


Comment. Seven of the 8 carcinomas of 
the pancreas have had similar ultrasonic 
characteristics. The only variation has been 
size. The lesions have irregular borders 
which are often lobulated. Internal echoes 
are usuallv noted at routine scanning sensi- 
tivities. As the transducer sensitivity 1s in- 
creased the internal echoes become more 
pronounced and irregular. These echoes 
may be due to necrosis within the tumor or 
to residual normal pancreatic tissue. Some- 
times there 1s an ill-defined component to 
the tumor with a different echo structure 
characterized by very indistinct borders. 
This portion of the tumor may be mistaken 
for normal tissue when it actually repre- 
sents infiltration of adjacent structures. 

Most of the carcinomas have been rela- 
tively large at the time of diagnosis. How- 
ever, since enlarged retroperitoneal lymph 
nodes can be detected, it would appear that 
tumors measuring 2 or 3 ст. can be identi- 
fied by diagnostic ultrasound. 


B. PANCREATITIS 


Case 1v. This patient was admitted to the 
psychiatric service at the K.U.M.C. because 
of recurrent abdominal pain. An upper gastro- 
intestinal series showed a retrogastric mass. A 
sonogram revealed pancreatitis and chole- 
lithiasis (Fig. 4, 4 and B). A selective celiac 
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(4) Mass 


1с. 3. Case 111. Carcinoma of the pancreas. 
in the head of the pancreas demonstrating a 
grossly irregular inner border (arrow). (B) Oblique 
subcostal view showing the carcinoma of the head 
of the pancreas (arrow), distended gallbladder 


(black arrowhead), and dilated common duct 
(black arrow). 
arteriogram was normal. At surgery pan- 


creatitis and cholelithiasis were confirmed. 

CASE v. A 45 year old female entered 
K.U.M.C. for evaluation of recurring episodes 
of abdominal pain. An upper gastrointestinal 
series showed abnormalities in the descending 
duodenum. A sonogram demonstrated the 
changes of pancreatitis (Fig. 5). 


Case vi. This female patient presented with 
symptoms of cholelithiasis. 
peated elevated amylases, pancreatitis was sus- 
pected. An upper gastrointestinal series and 
pancreatic isotope scan were normal. Sonog- 


Because of re- 


J. L. Stuber, A. W. Templeton and K. Bishop 
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raphy was compatible with pancreatitis (Fig. 
6). 


Comment. Pancreatitis produces an elon 
gated, transonic area anterior to the aorta 
and vena cava at normal scanning sensi 
tivities. The image usually conforms to the 
normal shape of the pancreas as seen on 
gross inspection. This f 
tant in differentiating pancreatitis from 
tumors. The thickness of the pancreatic 
sonographic image is apparently related to 
the amount of organ edema present.’ The 
borders are usually smooth and distinct, 
but occasionally an irregular outline 15 seen. 
At increasing transducer sensitivities, scat- 
tered internal echoes develop. 


feature 15 impor- 


Fic. 4. Case Iv. Chronic pancreatitis. (4) At a routine 
scanning sensitivity an elongated mass conforming 
to the general configuration of the pancreas is 
identified (arrows). The gallbladder is also noted 
(arrowhead). (B) At an increased sensitivity gall- 
stones are now evident in the gallbladder. 
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C. PSEUDOCYST OF THE PANCREAS, CYSTADENOMA, 
AND CHOLEDOCHAL CYST 

Case уп. A 28 year old female was admitted 
to K.U.M.C. following an automobile accident. 
At laparotomy a lacerated pancreas was found. 
Postoperatively the patient 
persistent abdominal pain. Physical examina- 
tion was handicapped by marked tenderness 
and guarding. A sonogram showed a large 
transonic mass characteristic of a cyst (Fig. 
74). A diagnosis of traumatic pseudocyst of the 
pancreas was made. A progress study in 1 week 
demonstrated an the size of the 
lesion (Fig. 78). Following marsupialization of 
the cyst, sonography documented a decrease 
in its size (Fig. 7C). 


increase in 


Case vin. This patient entered K.U.M.C. 
for evaluation of abdominal pain. A plain film 
of the abdomen showed pancreatic calcifica- 
tion. An upper gastrointestinal series depicted 
classical changes of a mass in the head of the 
pancreas. A pancreatic isotope scan was ab- 
normal. The sonogram was interpreted as a 
solid mass in the head of the pancreas because 
of the presence of marked internal echo forma- 
tion with increasing sensitivity (Fig. $, Æ and 
B). À cystadenoma of the pancreas was found 
at surgerv. 


Case 1x. This 1o year old jaundiced white 
female presented with a large abdominal mass. 
Physical examination. demonstrated a large 
right-sided abdominal mass which was thought 
to be a solid tumor. An excretory urogram was 





Fic. 5. Case v. Chronic pancreatitis depicting en- 
largement of the entire pancreas (arrows) particu- 
larly in the region of the pancreatic head. 


Sonographic Diagnosis of Pancreatic Lesions 


complained of 
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l'1G. 6. Case уг. Chronic pancreatitis with the sono- 
graphic image conforming to the general shape of 


the pancreas (arrows). 


normal. An ultrasonic study outlined a large 
cystic structure (Fig. 9/7) which appeared to 
be continuous with a dilated common bile duct 
(Fig. 95). A preoperative diagnosis of chole- 
dochocyst was made on the basis of the ultra- 
sonic study and was confirmed at surgery. 

Comment. Pseudocysts generally 
round to oval transonic masses at normal 
sensitivity settings. In some cases internal 
echoes may be seen at higher sensitivity 


ATe 


settings because of inhomogeneous cystic 
contents. However, the diagnosis of pseudo- 
cyst 1s usually not difficult. Erroneous in- 
terpretations may be avoided if plain film 
correlation is sought. In one of our cases the 
mass filled in at higher sensitivity settings 
because of the presence of abundant calci- 
fication. We have had no further experience 
with choledochocysts. Nevertheless, de- 
lineation of a cystic structure in a Jaundiced 
child should be very suggestive of a cho- 
ledochocyst.” 


DISCUSSION 


Diagnostic ultrasound is an innocuous 
means of examining a difficult region of the 
abdomen; namely, the pancreas. No unto- 
ward eftects of ultrasound have been re- 
ported with energy levels used in clinical 
practice. Thorough familiarity with the 
equipment 1s essential, since no standard- 
ization exists. Adherence to published 
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lic. 7. Case уп. Traumatic pseudocyst of the pan- 

creas. (4) Even at a high sensitivity the mass re- 
mains free from internal echoes indicating homo- 
geneous contents. The size of the cyst can be mea- 
sured; each square on the print equals 3 cm. (B) 
One week later the cyst has enlarged. (C) Following 
marsuptalization, the cyst is significantly decreased 


In size. 


diagnostic criteria will help prevent diag- 
nostic errors.® 8 
Filley and Freimanis? reported the sono- 





graphic appearance of the isolated pancreas 
in a waterbath. Our clinical experience sup- 
ports their contention that the normal pan- 
creas cannot be outlined as a distinct organ. 
Multiple disorganized echoes are present in 
the region of the normal pancreas. Occa- 
sionally, small irregular transonic areas 
appear in the region of the head of the pan- 
creas. Repeat scans at a slightly increased 
transducer sensitivity usually resolve the 
problem since the transonic areas disap- 
pear. 

The diterential diagnosis between pan- 
creatitis, carcinoma and pseudocvsts has 
already been outlined. Metastatic disease 
to the peripancreatic region may simulate 
carcinoma of the pancreas. Scans at differ- 
ent levels in the abdomen provide helpful 
differential information. Direct extension 
by other tumors into the pancreas can usu- 
ally be detected by other roentgenographic 
studies. Retroperitoneal lymph node en- 
largement may occasionally be confused 
with carcinoma of the pancreas. However 
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1с. 8. Case уш. Calcified pseudocyst of pancreas. 
(4) At routine sensitivity the mass (arrows) has 
the characteristics of a cyst. (B) With increased 
sensitivity the mass has filled in simulating a solid 
tumor. The internal echoes in this case are felt to 
be secondary to the extensive calcification. 
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in the former, other periaortic lymph nodes 
are usually enlarged and the lymph nodes 
themselves tend to be round with smooth 
borders. Aortic aneurysms should be easily 
distinguished from a pancreatic lesion by 
multiple transverse and longitudinal scans. 
It is difficult to assess diagnostic accuracy 
in a small series. However, we have been 
impressed with the frequency of positive 
information obtained by sonography. Of 18 
operative cases, the sonographic diagnosis 
proved to be correct on 16 occasions. 





Fic. 9. Case 1x. Choledochal cyst. (4) A large cystic 
mass is outlined at a level 4 cm. above the ume 


bilicus. A diverticular outpouching is noted 
(arrowhead). (B) Consecutive cephalad scans re- 
vealed the mass to be continuous with a segment 
of markedly dilated common duct (arrow) at a 
level 11 cm. above the umbilicus. 


Sonographic Diagnosis of Pancreatic Lesions 
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One error represented a false negative. 
In this case a carcinoma of the cardia had 
extended into the tail of the pancreas. In 
this small series a diagnostic accuracy of 84 
per cent has been achieved. If one con- 
siders only primary carcinomas of the pan- 
creas, a correct diagnosis was made by 
ultrasound in 7 of 8 cases. The t error was a 
false negative examination in a very obese 
patient. 

In the 13 nonoperated patients there was 
I apparent false positive. This patient had 
back pain and gastrointestinal symptoms. 
The initial sonogram revealed a mass in the 
tail of the pancreas. A celiac arteriogram, 
Isotope scan and upper gastrointestinal 
series were all normal. Two repeat sono- 
grams were completely normal. A review of 
the original sonogram showed that the 
basic diagnostic requirement of through 
transmission? had not been satisfied. 

Serial studies are completely safe. They 
frequently provide important information 
regarding the development of a lesion or 
changes in the size of a tumor or cyst fol. 
lowing therapy. 


CONCLUSION 


Since it is noninvasive and has a rela- 
tively high diagnostic yield, sonography 
should be the initial procedure in evaluating 
patients with suspected pancreatic disease. 

Continued use of the modality and im- 
provement in resolution and electronic dis- 
play will increase the diagnostic accuracy 
of sonography and expand its usefulness. 


Jack L. Stuber, M.D. 


Department of Radiology 
University of Kansas Medical Center 
Kansas City, Kansas 66103 
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SPLENIC TRAUMA: ASSESSMENT OF PROBLEMS 
IN DIAGNOSIS* 


By ROBERT E. GOLD and HELEN C. REDMAN} 


ELOISE, MICHIGAN 


PLENIC injury occurs frequently in 

patients with blunt abdominal trauma. 
These lesions are often clinically obvious 
because of hemoperitoneum and left upper 
quadrant injury. Such patients undergo 
exploratory celiotomv. There 1s, however, 
a group of patients who have blunt ab- 
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dominal trauma in whom there 15 less con- 
vincing evidence of intraabdominal injury. 
These patients mav have a minimally posi- 
tive lavage for intraperitoneal blood or mav 
be seen some days after an injury with 
vague left upper quadrant symptoms or a 
mass. Angiography has been used rather 
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16. 1. Normal spleen following automobile accident. Parenchymal stain in liver or gastric fundus suggesting 


splenic rupture. 


(A) Celiac injection on a 14 year old girl after an automobile accident. Anteroposterior projection 
(arrow indicates left hepatic artery). (В) The parenchymal phase shows dense contrast stain in the gastric 
fundus overlying the superomedial aspect of the spleen. A small area of punctate contrast material ac- 
cumulation is present (arrows), but there is no way of telling whether it is in spleen, stomach or left lobe 


of liver. 


(C) Celiac arteriogram in the left posterior oblique projection. (D) Parenchymal phase. The area of 
punctate contrast material accumulation is no longer seen. The upper pole of the spleen still cannot be 
identified however. A selective splenic arteriography was not performed. (Courtesy of J. J. Bookstein, Ann 


Arbor.) 


* Presented at the Seventy-second Annual Meeting of the American Roentgen Ray Society, Boston, Massachusetts, September 


18-October 1, 1971. 


t Formerly Instructor in Radiology, University of Michigan; Radiologist, Wayne County General Hospital, Eloise, Michigan. 
Fresent Address: University Hospital, University of Western Ontario, London, Ontario, Canada. 
t Formerly Associate Professor of Radiology, University of Michigan; Radiologist, Wayne County General Hospital. Present Address: 


Mt. Zion Hospital, San Francisco, California. 
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1с. 2. Normal spleen following automobile accident. Contrast material accumulation in mesente ry adherent 


to сни simulating splenic rupture. 


(4) Celiac arteriogram in left posterior oblique projection. The splenic arteries are all normal without 
stretching or displacement. (B) Parenchymal phase, showing dense linear accumulation of contrast ma- 
terial (arrow) corresponding to midportion of the spleen. Note that, because this was a celiac artery in- 
jection, the splenic contours are not well defined. No selective splenic arteriography was performed. 


extensively in the evaluation of these pa- 


tients. 7 False negative diagnoses have 
been consistently avoided. However, we 


have encountered a number of patients in 
whom various angiographic findings sug- 
gested splenic abnormality. These false 
positive findings can be distinguished from 
true injury in most patients. Several such 
pitfalls are discussed here. 


MATERIAL AND METHOD 

Over the past 4 years 83 patients with 
blunt abdominal trauma ВЯ undergone 
abdominal angiography at Wayne County 
General Hospital. Screening anglograms 
were obtained in patients with a weakly 
positive peritoneal lavage in order to de- 
termine proper management. These studies 
generally included lumbar aortography and 
celiac and superior mesenteric angiography. 
If splenic injury was specifically suspected, 
selective splenic arteriography may also 
have been performed in the anteroposterior 
and left or right posterior oblique projec- 
tions. 

RESULTS 
There were 8 splenic lacerations and 3 


subcapsular hematomas in this group of 


patients. Five patients had minor abnor- 
malities, interpreted as insignificant splenic 
contusion. Ín addition, there were pa- 
tients in whom the early vascular studies 
suggested serious splenic injury. Subse- 
quent injections of the celiac or splenic 
arteries in the same or different projections 
or following air insufflation into the stom- 
ach, indicated that the spleen was normal 
in II. In 1 patient a false positive diagnosis 
of splenic rupture was made. In all 12 
patients normal spleens were found at sur- 
gery or autopsy or strongly suggested bv 
uneventful clinical courses. 


DISCUSSION 


The angiographic features of splenic 
rupture are several. They include: arterial 
leakage of contrast material into a lacera- 
tion; early venous filling; arterial displace- 
ment; mottled or irregular contrast me- 
dium accumulation; and areas of absent 
contrast medium accumulation due to 
laceration. Subcapsular hematomas of the 
spleen may also displace extrasplenic ar- 
teries and veins and compress the splenic 
parenchyma medially into a crescent shape. 
Such spleens are enlarged, while those with 
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16. 5. Normal spleen following automobile accident. The splenic contours are obscured in the anteroposterior 
projection of celiac arteriography, but well demonstrated in the left posterior oblique projection. Selective 


splenic arteriography, therefore, was not required. 


(4) Anteroposterior celiac arteriogram. Arterial phase. (B) Parenchymal phase. The upper pole of the 
spleen cannot be identified due to overlying of the gastric fundus. 

(C) Celiac arteriogram in left posterior oblique position. Arterial phase. (D) Parenchymal phase. The 
gastric fundus can still be identified, but does not interfere with the splenic contour visualization. Note 
also the irregularities in the splenic contour along the superior margin. This degree of irregularity is 


frequently seen and is normal. 


rupture may be normal in size. Each of 
these abnormalities is very definite and is 
always seen in every projection. 

Problems in diagnosis have occurred 
most frequently in patients with anatomic 
variations. The spleen often lies behind the 
colon or stomach, and the left lobe of the 
liver may be superimposed on the spleen. 
The tail of the pancreas sometimes is ad- 
jacent to the spleen. The added paren- 
chymal accumulation of contrast material 
in the liver, stomach, colon or pancreas 


can make the interpretation of splenic 
angiograms difficult (Fig. т, 4—-D). Ad- 


herent omentum can cause a similar prob- 
lem (Fig. 2, 4 and B). The overlying con- 
trast material makes the splenic accumula- 
tion appear mottled or irregular. A second 
projection or varying the amount of air in 
the stomach or colon often will separate 
the structures (Fig. 3, 4-D; and 4, 4 and 
В), so that the area in question lies outside 
the splenic contour or overlies a different 
part of the spleen. Superselective splenic 
arterial injection diminishes the problems 
in interpretation, since fewer overlying 
arteries are opacified (Fig. 5, 7—D). 

The spleen frequently does not appear 
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1с. 4. Normal spleen following automobile accident. Gas insufflation into stomach permits visualization of 
splenic contour through the gastric fundus. 
(4) Anteroposterior projection of venous phase of celiac arteriogram. The superior margin of the spleen 
ıs not adequately visualized. Only one accessory spleen is seen (arrow). 
(B) Slight right posterior oblique projection (estimated at approximately 15°) of venous phase of celiac 
arteriogram. The gastric body and fundus are better outlined by gas. The superior margin of the spleen is 
better visualized. Now 3 accessory spleens are visible (arrows), each drained by a separate vein. 
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to lie against the diaphragm superiorly 
and the superior contour is often less dis- 
tinct than the remainder of its outline, al- 
though it is sometimes better defined in 
the left posterior oblique projection. Indis- 
tinctness of the superior margin cannot be 
considered abnormal and, in the absence 
of other findings of splenic rupture, this 
cannot be considered diagnostic of splenic 
injury (Fig. 3, 4-Р; and 4, 4 and B). 
Fetal lobulations commonly occur on 
the lateral margin of the spleen. Lobula- 
tions result from incomplete fusion of the 
splenic anlage. Such lobulations indent 
the splenic contour in 1 or more places 





FIG. 6. Fetal lobulations in a normal spleen following 
automobile accident. The parenchymal defects 
have smooth sharp borders (simple arrows). The 
lobulations have rounded margins (crossed ar- 
rows). No other signs of splenic rupture are evi- 
dent. 
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(Fig. 6). These indentations mav appear 
indistinct, especially in the oblique pro- 
Jections. Generally, however, the antero- 
posterior proJection will demonstrate these 
lobulations clearly as sharplv defined de- 
fects without any associated arterial le- 
sions. Lacerations of the spleen do not have 
distinct, sharp, smooth margins. Often 
lacerations are associated with occluded or 
displaced arteries or irregular contrast 
medium accumulations adjacent to the 
laceration itself. Such abnormalities are 
never seen with fetal lobulations alone. 
Lobulations can be quite deep, extending 
nearly to the splenic hilum. Indeed, some 
patients have several spleens due to failure 
of fusion. 

Contrast medium accumulation in the 
spleen is generally uniform and homogene- 
ous. Density varies only with the thickness 
of the splenic parenchyma. Abnormal con- 
trast accumulation due to contusion usu- 
ally involves only a portion of the spleen 
and is often associated with arterial dis- 
placement or early venous filling. We have 
encountered several patients, who have 
had a small area of uneven contrast me- 
dium accumulation in an isolated part of 
the spleen without any accompanying ab- 
normality. These have been called minor 
contusion and have been treated conserva- 
tively without any delayed complications. 

Accessory spleens can simulate an area 
of increased contrast medium accumula- 
tion, but these should not be confused with 
splenic injury (Fig. 4, Æ and B). They are 
discrete and often have a definite feeding 
artery and draining vein. Frequently an 
oblique view will move the accessory 
spleen or the spleen itself, should dif- 
ferentiation be difficult. 








FIG. 5. Normal spleen following automobile accident. Value of superselective splenic arteriography. 

(4) Celiac arteriogram in anteroposterior projection. Arterial phase. (B) Parenchymal phase. The splenic 
contours are well seen, except for the superomedial portion. This part is obscured by parenchymal stain in 
the gastric fundus. 

(C) Superselective anteroposterior splenic arteriogram. Arterial phase. (D) Venous phase. The supero- 
medial aspect of the spleen is well visualized. A portion of the gastric fundus is still stained by contrast 
material accumulation, but interferes less with splenic visualization than on the celiac arteriogram. 
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SUMMARY 


Review of our experience with splenic 
arteriography following blunt abdominal 
trauma revealed no instance of missed 
splenic injury and only 1 case of false posi- 
tive diagnosis of splenic injury. However, 
I2 patients in our series of 83 examina- 
tions presented some difficulty in estab- 
lishing a diagnosis of no splenic injury 
and required more than a single antero- 
posterior celiac arteriogram. 

Techniques employed to arrive at a cor- 
rect diagnosis in 11 of the 12 patients in- 
cluded: changing the amount of gas in the 
stomach; right and left posterior oblique 
filming projections; superselective splenic 
arteriography; and recognition of normal 
variants in splenic anatomy. 


Robert E. Gold 

Department of Radiology 
University Hospital 
University of Western Ontario 
London 72, Ontario, Canada 
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HAMARTOMA OF THE SPLEEN* 


By C. D. TEATES, М.р. D. L: SEALE, M.D,,t and M. S. ALLEN, MDG 


CHARLOTTESVILLE, VIRGINIA 


NUMBER of papers have described 

benign tumors of the spleen with vary- 
ing histologv that have been given such 
descriptive names as hamartoma, sple- 
noma, splenadenoma, hemangioma and 
nodular hyperplasia of the spleen. These 
lesions are relatively rare and are usually 
diagnosed at the time of laparotomy and 
histologic study. 

Histologically the splenic hamartoma 
may be composed of abnormal mixtures of 
normal splenic elements. Basically 2 main 
types are described: lymphoid; and pulposal 
(red pulp). 

This report describes an additional 
splenic hamartoma of the pulposal tvpe, 


and the arteriographic and scintigraphic 
characteristics that make preoperative 
diagnosis possible. 


REPORT OF A CASE 


A 71 year old white female with hematuria 
was evaluated at the University of Virginia 
Hospital. 

Routine blood studies and pyelograms were 
normal. 

An abdominal aortogram and selective renal 
and splenic arteriograms showed a circum- 
scribed mass superimposed on the lower pole of 
the spleen. The major blood supply was the 
splenic artery and the gastroepiploic artery. 
The lesion appeared to contain neovascularity 
and displaced adjacent splenic vessels. Since 





1с. 1. (4) Arterial phase of splenic arteriography which shows stretching and upward displacement of 
intrasplenic arterial branches with early venous filling, both in the spleen and in the mass. The vascular 
pattern resembles neovascularity. (B) Late phase of aortography showing a dense, homogeneous paren- 
chymal blush in the mass as contrasted to the less homogeneous blush of the remainder of the spleen. The 
left nephrogram appears normal. 


* From the Departments of Radiology,t and Pathology,t University of Virginia School of Medicine, Charlottesville, Virginia, 
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14—16 sec. 


Anterior Vascular Sequence 





тс. 2. Scintiphotographs of the spleen after the selective injection of 6 mc Тс" pertechnetate in the splenic 
artery. The mass at the lower pole of the spleen has a greater blood pool than the normal spleen and the 
activity persists after much of the radionuclide is washed into the splenic vein and liver. 


the left kidney appeared uninvolved, it seemed 
that the lesion arose from the spleen, but in- 
volvement the of greater curvature of the 
stomach could not be completely ruled out 
(Fig. т, Zand В). 

The selective splenic artery catheter was 
used to inject 6 mc Tc*?" pertechnetate while 


Anterior 


Left Lateral 





rapid sequence views were obtained with the 
gamma camera. This sequence demonstrated 
increased blood low and blood pooling in the 
lower pole of the spleen, which persisted some- 
what after the radionuclide cleared from the 
rest of the spleen (Fig. 2). 
The patient subsequently 


had a spleen 


Posterior 


Fic. 3. Scintiphotographs cf the spleen several hours after administering Cr?! labeled damaged red blood cells. 
The lesion appears to have greater activity than the normal upper pole of the spleen. 
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scintigraphy with heat-treated, Cr? labeled 
red blood cells. Gamma camera and rectilinear 
images showed that the lesion sequestered red 
cells, and, in fact, the count rate over the lesion 
was higher than over the rest of the spleen 
(Fig. 3). 

Surgery was delayed 2 weeks during which 
time the hematuria and urinary tract infection 
had cleared. At exploratory laparotomy the 
lower pole of the spleen was noted to be en- 
larged. The spleen was removed and the post- 
operative course was uneventful. 

Pathologic examination showed the spleen to 
weigh 163 grams, measuring 13X55 Х3 cm. 
The lower pole contained a nodule measuring 
54 cm. in diameter which was moderately well 
circumscribed and not markedly different in ap- 
pearance from the rest of the spleen. The nodule 
was for the most part splenic pulp tissue with a 
marked reduction in number of trabeculae and 
follicles. The descriptive label most suitable for 
this lesion was a nodular hyperplasia or hamar- 


toma, predominantly red pulp type (Fig. 4, 7 
and B). 


DISCUSSION 


Since the histology of benign spleen tu- 
mors varies somewhat, it is not surprising 
that the angiographic and scintigraphic 
patterns vary. A previous communication 
from this hospital described a benign tu- 
mor that failed to sequester heat-treated 
red blood cells.! That tumor was composed 
of vascular spaces, fibrin, and 
necrosis, being termed a hemangioma. An- 
giographic studies of that tumor were not 
obtained. The lesion reported herein was 
composed largely of splenic pulp tissue that 
sequestered damaged red blood cells read- 
ilv. We did not obtain tissue count rates, 
but the tumor count rate appeared to ex- 
ceed the normal spleen on scintigraphy. 
This would indicate that the tumor was 
composed of functional splenic pulp. Se- 
questration of heat-treated red blood cells 
is not surprising, since splenic hamartomas 
have been known to cause hvpersplenism 
when of large size.*5-* 

Previous reports of the angiographic ap- 
pearance of splenic hamartomas are quite 
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similar to that observed in the present case. 
Wexler and Abrams? noted stretching and 
displacement of adjacent vessels. Vessels 
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Fic. 4. (4) Low power section of the spleen showing 


normal spleen above and splenic hamartoma 
(pulposal-red pulp type) below (63). (B) Higher 
power view of the insert shows the hamartoma to 
be composed for the most part of red pulp (X35). 
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within the lesion were suggestive of malig- 
nant neovascularity with tortuosity, ir- 
regularity, venous lakes and arteriovenous 
shunting. The pattern in the lesion de- 
scribed by Graham e al is similar even 
though the histology was different, re- 
sembling a hemangioma. 

The roentgenographic and scintigraphic 
studies reported herein demonstrated a 
solid, vascular tumor in the spleen which 
functioned like normal or “‘supernormal” 
spleen in regard to sequestering damaged 
red blood cells. This combination would 
appear to rule out all solid or cystic masses 
in the spleen except nodular hyperplasia 
or hamartoma. Spleen scintigrams were 
not obtained with radioactive colloids, but 
presumably the result would be similar to 
that with damaged red blood cells. Many 
of the reported benign splenic tumors have 
histologic features similar to those re- 
ported in the present case, and a nonopera- 
tive diagnosis would seem possible if the 
proper studies were obtained. 


SUMMARY 


A case of hamartoma of the spleen is re- 
ported. 

Arteriographic and scintigraphic studies 
demonstrated a solid, vascular splenic tu- 
mor which sequestered damaged red blood 
cells. 

This pattern may allow nonoperative 
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diagnosis of the hamartoma composed pre- 
dominantly of splenic pulp. 


Charles D. Teates, M.D. 
Department of Radiology 
School of Medicine 
University of Virginia 
Charlottesville, Virginia 22901 
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ACCORDION-LIKE COMPRESSION OF A CALCIFIED 
SPLENIC ARTERY: A PLAIN FILM ROENTGENO- 
GRAPHIC SIGN OF SPLENIC ENLARGEMENT* 


By DAVID SHUSTER, M.D., F.R.C.P.(C), and MAX J. PALAYEW, M.D., F.R.C.P.(C) 


MONTREAL, QUEBEC, CANADA 


LAIN film roentgenographic diagnosis 

of splenic enlargement may depend on a 
large number of indirect, nonspecific find- 
ings apart from enlargement of the organ 
itself. These include: soft tissue density in 
the left upper quadrant; medial displace- 
ment of the stomach gas bubble or serration 
of its greater curvature; downward dis- 
placement of the splenic flexure; and medial 
and downward displacement of the left 
kidney. Elevation or restricted motion of 
the left hemidiaphragm, atelectasis in. the 
left lower lung field, and fractured ribs 
may be seen with trauma or an acute process 
such as intrasplenic hemorrhage or infarc- 
tion. If rupture has occurred, free intra- 
peritoneal fluid may be present. Barium 
studies may be helpful in assessing organ 
enlargement. Aortography and selective 
angiography are often required to establish 
a diagnosis of laceration, hemorrhage, rup- 
ture or infarction. 

The purpose of this paper is to describe 
an additional plain film roentgenographic 
finding of splenic enlargement: accordion- 
like compression and medial displacement 
of the calcified splenic artery. When seen 
in the appropriate clinical context, it may 
suggest an actute process such as hemor- 
rhage or rupture. 


REPORT OF A CASE 


A 58 year old white female was admitted to 
the hospital complaining of severe back pain of 
3 days' duration, which became progressively 
more severe and radiated to the left shoulder, 
neck, upper abdomen and buttock. She fainted 
twice just prior to admission. There was no 
history of trauma. Bowel movements had been 
normal. Past history included a hospital ad- 
mission 8 months previously for investigation 


of severe hypertension (blood pressure ranging 
from 200-220 mm. Hg systolic/110-120 mm. 
Hg diastolic). The patient was treated with 
Ismelin, Thiazides and Meprobamate. 

On the present admission, the blood pressure 
was 100 mm. Hg systolic/60 mm. Hg diastolic. 
The pulse was 92 per minute and regular. There 
was fullness in the left upper quadrant. All 
pulses were present and symmetric bilaterally. 
The chest was clear and the heart sounds were 
normal. 

Laboratory findings were as follows: hemo- 
globin 7.6 gm. per cent; white blood cell count 
7,050 per cu. mm.; post cibum sugar 166 mg. 
per cent; blood urea nitrogen 59 mg. per cent. 
Serum electrolytes and amylase were normal. 
Electrocardiogram showed left axis deviation 
and an old anteroseptal infarct. Stools were 
negative for occult blood. 

Plain film roentgenograms of the abdomen 
were obtained and the diagnosis of splenic rup- 
ture was made on the basis of a left upper quad- 
rant mass and free intraperitoneal fluid. 
Marked accordion-like compression with medial 
displacement of the calcified splenic artery was 
noted. 

At laparotomy, the spleen had a large rent 
on its anteromedial surface and the peritoneal 
cavity was filled with blood. А splenectomy 
was performed. The spleen measured ІІ ХЗ 
X6.5 cm. and a large subcapsular hematoma 
was present. Microscopic studies revealed 
moderate amyloidosis. 


ROENTGEN FINDINGS 


Figure 1 1s a plain film roentgenogram 
before intravenous pyelography done on 
April 18th, 1968 (1st admission). There 15 
marked calcification in the wall of the 
tortuous splenic artery. 

Figure 2 is a supine roentgenogram of 
the abdomen at the time of the present 
admission. Note the accordion-like com- 


* From the Department of Radiology, Jewish General Hospital, Montreal, Quebec, Canada, 
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lic. 1. April 18, 1968. There is marked calcification 
in the wall of the splenic arterv. 


pression of the calcified splenic artery by 
the left upper quadrant mass. The gas-filled 
stomach is displaced medially. 

Figure 3 is a roentgenogram taken fol- 
lowing splenectomy demonstrating a re- 
turn to the original normal position of the 
splenic artery remnant. 


DISCUSSION 


Accordion-like compression of the splenic 
artery has been noted on arteriography in 
2 of 17 cases or splenic rupture reported 
by Love et al To our knowledge, this is 
the first time that this finding has been 





lic. 2. December 37, 1968. Note the "accordion-like" 


and medial displacement of the 
splenic artery by the left upper quadrant mass. 


compression 
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lic. 3. August 18, 1969. The splenic artery remnant 
has returned to its normal position. 


described on plain film roentgenograms of 
the abdomen. 

The mechanism would appear to be 
medial displacement of the splenic artery 
by the enlarging “mass” due to subcapsular 
or perisplenic hemorrhage. 

Since the splenic artery is not infre- 
quently calcified, especially in older pa- 
tients, accordion-like deformity of this 
structure should be looked for as an addi- 
tional sign when the diagnosis of splenic 
trauma is being considered. A change from 
previous roentgenograms, when these are 
available, would reinforce this finding. 

[t is true that any cause of splenic en- 
largement could lead to a similar displace- 
ment. However, when noted in the proper 
clinical context, this sign may be an im- 
portant clue suggesting the diagnosis of 
subcapsular hemorrhage and/or rupture. 
Arteriography might. then be performed if 
clinically indicated. 


SUMMARY 


A case of spontaneous splenic rupture is 
reported in which accordion-like compres- 
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HIGH INCIDENCE OF CELIAC AXIS NARROWING 
IN ASYMPTOMATIC INDIVIDUALS* 


By DAVID C. LEVIN, M.D., and HAROLD A. BALTAXE, M.D. 


NEW YORK, NEW YORK 


TTENTION was first called to the 
clinical implications of the celiac com- 
pression or median arcuate ligament syn- 
drome by Dunbar e al. who described a 
group of patients with intermittent ab- 
dominal pain, usually in the postprandial 
period. Diarrhea, nausea and vomiting, 
weight loss and malabsorption were also 
present occasionally. The chief physical 
finding was a midepigastric abdominal 
bruit. The symptoms have been attributed 
to compression of the proximal celiac axis 
from above by either the median arcuate 
ligament of the diaphragm or the celiac 
plexus or both.’ Reuter’ has shown that 
this effect is accentuated by expiration, 
when the retroperitoneal contents (includ- 
ing the aorta and its branches) move in a 
cephalad direction with respect to the dia- 
phragmatic ligament which is relatively 
fixed in position at the aortic hiatus. Other 
less frequent causes of celiac axis narrowing 
include atherosclerosis, fibromuscular hyper- 
plasia, neoplasms, emboli, periarteritis no- 
dosa, retroperitoneal fibrasis and congenital 
hypoplasia. 

The original group of patients almost all 
benefited from surgical division of the 
median arcuate ligament and the adjacent 
cords of the celiac plexus, although it was 
not entirely clear whether this was due to 
release of compression of the artery or dis- 
ruption of the neural pathways. More re- 
cently it has been pointed out that not all 
patients are helped by the operation.” Some 
authors have even questioned whether iso- 
lated narrowing of the celiac axis can ac- 
tually produce clinical symptoms.^? At the 
present time, then, there is lack of agree- 
ment as to the true significance of celiac 
compression, the mechanism of production 
of symptoms and the nature of therapy to 
be undertaken. 


We have been impressed with the fact 
that this lesion is encountered from time to 
time in patients referred for clinically un- 
related abdominal angiographic procedures 
and have wondered as to its incidence in a 
totally asymptomatic population. If an 
anatomic abnormality is thought to be 
pathologic, one of the first things to be 
determined is, if, or how often, it occurs in 
relatively healthy asymptomatic individ- 
uals. Bron and Redman! found a 12.5 per 
cent incidence of celiac axis narrowing 
among 713 abdominal aortograms. The 
degree of severity of narrowing was un- 
specified. Cornell? noted approximately a 
I per cent incidence of severe celiac axis 
narrowing among 1,500 abdominal aorto- 
grams. However, neither of these retrospec- 
tive studies were designed to ascertain the 
incidence of the lesion among randomly 
selected symptom-free patients. 

Elucidation of this point is the purpose 
of the present study. 


CASE MATERIAL AND RESULTS 


Fifty patients undergoing abdominal 
angiography at the New York Hospital— 
Cornell Medical Center participated in this 
study. They were selected at random with 
the only requirement being complete ab- 
sence of abdominal pain or any other symp- 
toms referable to the gastrointestinal tract. 
Twenty-six were potential renal donors, 11 
had renal masses seen on intravenous uro- 
grams and 6 were being evaluated for 
hypertension. The remaining 7 were being 
studied for miscellaneous genitourinary 
tract problems. There were 20 males and 
30 females. The age range was 21 to 77 
years. After determining that one addi- 
tional contrast injection would not be 
harmful, 40 cc. of hypaque 75M* was in- 


* Winthrop Laboratories, New York, N. Y. 10016. 


* Krom the Department of Radiolegy, The New York Hospital—Cornell Medical Center, New York, New York. 
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Jected over a 2 second period with the 
catheter tip placed in the aorta a short 
distance above the celiac axis. Гуо films 
per second were exposed for 3 seconds with 
respiration suspended at full expiration. 
The study was considered positive only if 
more than 50 per cent narrowing of the 
proximal celiac axis was present. 

Among the о subjects, 12 were noted to 
have celiac axis narrowing of со per cent or 
more. Representative examples of this 
positive group are shown in Figure т, 4-E. 
Only 1 of the 12 had an audible bruit. An 
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ic. 1. (4-E) Five different 
examples of proximal celiac 
axis narrowing occurring 
among 50 asymptomatic pa- 
tients. A total of 12 patients 
in the series showed narrow- 
ing in this region. 


important sign of celiac axis narrowing on 
the frontal aortogram or superior mesen- 
teric arteriogram is collateral circulation 
from the superior mesenteric artery to the 
celiac axis through enlarged pancreatico- 
duodenal vessels. Only 3 of the 12 showed 
such collateral connections. 

The proximal celiac axis on most of the 
positive lateral aortograms had a U-shaped 
configuration with compression along the 
superior aspect. This is characteristic of 
impingement by the median arcuate liga- 
ment and/or celiac plexus. 
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16. 2. (4) Lateral aortogram in a ст year old male with vague epigastric pain, primarily at night and after 
mz salis Postprandial nausea and vomiting also occurred frequently. No abdominal bruit was heard. Because 
of the SV mptoms, the finding of significant narrowing of the proximal celiac AXIS, and the configuration of 
ths narrowing, a diagnosis of median arcuate ligament syndrome was made. This was confirmed at surgery 
and division of the ligament was carried out. ( B) Postoperative lateral aortogram showing restoration of 
normal celiac axis anatomy. The operation resulted in complete disappearance of the patient's symptoms. 


DISCUSSION 

The discoverv of a 24 per cent incidence 
of celiac axis narrowing among a group of 
asymptomatic patients is indeed surprising. 
Obviously this lesion is present in a signifi- 
cant percentage of the general population 
without producing clinically apparent dis- 
ease. 

Bron and Redman,! and Cornell? found 
a substantially lower incidence of this lesion 
than we have, but the reason for the differ- 
ence seems obvious. The earlier studies 
were retrospective and presumablv the 
large majority of patients did not have 
lateral aortograms, since this is not a stan- 
dard part of abdominal angiographic pro- 
cedures. Although the authors did not 
specify their protocols in this respect, it 
seems likely that lateral aortograms were 
obtained only when the frontal aortogram 
or superior mesenteric arteriogram sug- 
gested celiac obstruction by showing collat- 
eral circulation. If so, many cases of celiac 
axis narrowing were undoubtedly missed. 


As has been noted above, the majority of 
positive cases in our study failed to show 
these collaterals on the frontal roentgeno- 
grams. 

In spite of the findings of this study, 
there is no doubt that celiac compression bv 
the median arcuate ligament or celiac 
plexus can in some individuals cause serious 
symptoms. The case illustrated in Figure 2, 
Я and В, is an example of classical median 
arcuate ligament syndrome with complete 
clinical cure and angiographic evidence of 
restoration of normal celiac axis anatomy 
following surgical division of the ligament. 

Thus, in a patient with the often vague 
clinical complaints of this syndrome and 
positive angiographic findings, the dilemma 
arises as to whether the celiac axis compres- 
sion 1s the true cause or merely an inciden- 
tal discovery. Clinicians must exercise con- 
siderable caution in recommending surgery 
for these patients. Laparotomy should be 
performed only when the symptoms are 
serious and unrelenting and only after care- 
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ful investigation has failed to reveal any 
other possible etiologv. The surgeon would 
be well advised to adopt a skeptical atti- 
tude and thoroughly explore the abdomen 
for other tvpes of pathology before finally 
proceeding to incise the median arcuate 
ligament and adjacent cords of the celiac 
plexus. 
SUMMARY 


Lateral aortograms were obtained in 50 
patients who had no abdominal pain or 
other gastrointestinal tract symptoms. 
Twenty-four per cent of the patients had 
significant narrowing of the proximal por- 
tion of the celiac axis. 

Most of these vessels showed a configura- 
tion indicating compression from above by 
the median arcuate ligament of the dia- 
phragm and/or the celiac plexus. 

The surprisingly high frequency of oc- 
currence of this lesion among asympto- 
matic individuals necessitates considerable 
caution in making the diagnosis of celiac 
compression or median arcuate ligament 
svndrome. 


David C. Levin, M.D. 

Department of Radiology 

The New York Hospital-Cornell 
Medical Center 

New York, New York 10021 
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BUDD-CHIARI SYNDROME* 


SIUDY OF ANGIOGRAPHIC FINDINGS AND 
REMARKS ON ETIOLOGY 


By VICTOR DEUTSCH, M.D., THALMA ROSENTHAL, M.D., RAPHAEL ADAR, M.D., 
and MARK MOZES, M.D. 


TE L-HASHOMER, ISRAEL 


HE Budd-Chiari syndrome consists of 

thrombotic occlusion of the hepatic 
veins causing hepatomegaly, ascites and 
abdominal pain. Occasionally, jaundice 
and hematemesis due to postsinusoidal 
portal hypertension also occur. The etio- 
logic factors causing occlusion of the hepat- 
ic veins may be divided into a smaller 
group in which thrombosis is a primary 
condition, and into a larger group in which 
thrombosis is secondary to some other dis- 
ease. In the primary form the etiology of 
the thrombosis, in most of the cases, is un- 
known. Secondary occlusion of the hepatic 
veins is principally due to intra or peri- 
hepatic tumorous processes. Renal car- 
cinoma, retroperitoneal sarcoma extending 
into the inferior vena cava, and leiomyo- 
sarcoma of the inferior vena cava occluding 
the entrance of the hepatic veins with 
secondarv thrombosis of the latter veins 
have been reported.! 7? 

In other cases, thrombophlebitis mi- 
grans, polycythemia and other hematologic 
conditions such as sickle cell anemia were 
described as primary causes of hepatic 
vein thrombosis.2 Recently, obstruction 
of the inferior vena cava by a membrane 
above the entrance of the hepatic veins 
was found causing occlusion of the hepatic 
vems 

The clinical picture and the laboratory 
findings in this disease are not pathog- 
nomonic. Liver biopsy does not reveal in- 
formation as to the site of the lesion, and 
may also confuse the clinical picture. 
Parker? emphasized that patients who sur- 
vived sufficiently long and developed he- 
patic parenchymal necrosis and fibrosis 


* From the Departments of Radiology, Medicine and General anc 


and the Tel-Aviv University Medical School, Israel. 


could have a biopsv resembling cirrhosis. 
Erlic et al. operated on a young woman 
and performed a successful porta-caval 
shunt. Four months later, biopsy showed 
centrilobular and portal fibrosis, resembling 
postnecrotic cirrhosis. It is therefore neces- 
sary to examine the importance of the 
roentgenologic contribution to the diag- 
nosis of the Budd-Chiari syndrome. Con- 
ventional roentgen examinations are not 
contributory except in cases complicated 
by portal hypertension causing esophageal 
varices. Inferior venacavography and, more 
recently, selective hepatic arteriography 
and selective hepatic venography were 
found to be useful diagnostic meth- 
ods.?.!9.17.21 

The purpose of this paper is twofold: (1) 
to report on our experience with these latter 
diagnostic methods in 9 cases of hepatic 
vein occlusion (8 had primary thromboses 
of different etiology and 1 had secondary 
thrombosis due to leiomvosarcoma of the 
inferior vena cava); and (2) to investigate 
the various possible etiologic factors pres- 
ent in our 8 cases with primary thrombosis 
of the hepatic veins. 


MATERIAL 


Clinically, all g patients showed the 
classical features of the Budd-Chiari syn- 
drome. All had marked hepatomegaly, 
ascites and abdominal pains. Their ages 
ranged between 3 and со years. Five were 
females and 4 were males. The suspected 
cause of the occlusion of the hepatic veins 
was as follows: in 2 patients there was a 
clear-cut trauma of the upper abdomen; in 
1 of these the clinical signs of the hepatic 


1 Vascular Surgery, the Chaim Sheba Medical Center Tel-Hashomer 
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vein thrombosis developed rapidly and the 
patient succumbed 1n a few davs, due to 
extension of the thrombus into the right 
atrium, right ventricle and the main pul- 
monary arteries. In the other patient with 
trauma of the upper abdomen, the clinical 
course of occlusion of the hepatic segment 
of the inferior vena cava including the site 
of entrance of the hepatic veins was pro- 
longed. 

In 2 patients the symptomatology began 
shortly post partum. Another young wo- 
man took oral contraceptives for a few 
months prior to the onset of her symptoms. 
In 1 case, leiomvosarcoma of the inferior 
vena cava occluded the hepatic veins. 
Finally, in 3 patients no relevant history 
was available which could explain the cause 


of the Budd-Chiari syndrome. It may be of 


interest that 2 of these 3 patients were 
Arabs-—an adult and a 3 year old child. 

Four patients died and postmortem ex- 
amination confirmed the diagnosis of Budd- 
Chiari syndrome in all. One additional 
patient had the diagnosis confirmed by 
needle biopsy of the liver. 


METHOD 


Inferior venacavography was performed 
by the percutaneous method introducing a 
large sized polyethylene catheter through 
the femoral vein into the iliac vein. Ap- 
proximately 1 cc. per kg. of 60 per cent 
urografin (Schering) was injected by a 
Gidlund automatic injector at 6 kg. pres- 
sure. A large film size semiautomatic film 
changer (80/35 cm. films) was used in order 
to include the whole inferior vena cava and 
the chest in the exposed area. Hepatic 
phlebography was performed by the percu- 
taneous introduction of a green end hole 
Kifa catheter through a femoral or ante- 
cubital vein. Under fluoroscopic television 
guidance, the catheter was directed into a 
hepatic vein and advanced as far as pos- 
sible. 

After pressure determinations, about 
8—10 cc. of 75 per cent urografin (Schering) 
was injected in approximately 3—4 seconds. 
The roentgenographic recording was made 
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by an Elema Schónander rollfilm changer 
at the rate of 2 films per second for the first 
4 seconds, and 1 film per second for the 
succeeding 8 seconds. 

Selective celiac angiography was per- 
formed percutaneously by the femoral ap- 
proach according to the method of Ódman 
using a green Kifa catheter. About 50 cc. of 
75 per cent urografin (Schering) was in- 
jected by a Gidlund automatic injector at 
3-4 kg. pressure. The roentgenographic 
recording was done by the Elema Schónan- 
der automatic rollfilm changer at a rate of 

2 films per second for 4 seconds, 1 film per 
d for the next 4 seconds und I film 
every third second for the succeeding 30 
seconds. 


ROENTGEN FINDINGS 


Inferior venacavography was performed 
in all patients, selective hepatic venogra- 
phy in 2, and selective celiac and mesen- 
teric arteriography in 3 patients. 


INFERIOR VENACAVOGRAPHY 


The inferior venacavograms showed 4 
distinct patterns. In 3 of the patients there 

was a smooth long compression of the 
hepatic segment of the inferior vena cava, 
more marked from side-to-side than from 
back-to-front (Fig. 17). In 1 case the com- 
pression was so marked that it caused 
almost complete occlusion, and the larger 
portion of the injected contrast material 
was shunted into the azygos system (Fig. 
1C). In another patient with compression 
of the hepatic segment of the inferior vena 
Cava, a repeated venogram I year later 
showed complete occlusion of the upper 
segment of the inferior vena cava (Fig. 1B). 

The second pattern, noted in 1 case, was 
an irregular circular intrinsic filling defect 
at the upper end of the inferior vena cava 
at the level of entry of the hepatic veins 
(Fig. 1D). This was interpreted as repre- 
senting extension of the thrombus from the 
hepatic veins into the vena cava. 

The third pattern was noted in 1 case in 
which the inferior vena cava was com- 
pletely occluded except for the hepatic seg- 
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HIG. 1. Inferior venacavograms in different patients with the Budd-Chiari syndrome. (4) Compression of 
the hepatic segment of the inferior vena cava. (B) The same patient as in 4 investigated 1 year later shows 
complete occlusion in the vena cava. (C) Extreme compression of the hepatic segment of the inferior vena 
cava with shunting of the contrast material into the azygos system. (D) The venacavogram shows a lo- 
calized intrinsic filling defect at the level of entry of the hepatic veins. 
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liG. 2. Inferior venacavograms in the (4) frontal and (B) lateral projections. The inferior vena cava 1s com- 
pletely occluded except the hepatic segment which is extremely narrow with irregular contours (horizontal 
arrows). Most of the contrast material drains through the azygos system. From the partially patent hepatic 
segment of the vena cava a coarse network of collaterals fills retrograde into the liver substance (vertical 


arrows). 


ment, which showed an irregular long nar- 
rowed channel. This is consistent with 
either recanalization or with partial throm- 
bosis, the first possibility being more likely. 
[n this case a coarse collateral network was 
noted filling retrograde from the vena cava 
into the liver substance (Fig. 2, 4 and В). 

The fourth pattern, seen in 4 cases, con- 
sisted of complete occlusion of the vena 
cava. In 1 case the contrast material 
drained through the azvgos system into the 
superior vena cava and through it into the 
right atrium. A filling defect was suspected 
in the lower part of the right atrium (Fig. 
344). For a more conclusive demonstration, 
intravenous anglocardiography was per- 
formed through the left cubital vein. This 
investigation clearly demonstrated a large 
polypoid mass at the distal part of the right 
atrium above the site of entrance of the 


inferior vena cava (Fig. 35). The diagnosis 
of leiomyosarcoma of the inferior vena cava 
occluding the hepatic veins and extending 
into the atrium was made and proven at 
autopsy. A detailed description of this case 
was published elsewhere.’ 


SELECTIVE HEPATIC VENOGRAPHY 

[n 2 cases the hepatic veins were success- 
fully catheterized, once via the inferior and 
once through the superior vena cava. In the 
first case a spider web network of collat- 
erals was demonstrated around the catheter 
in the liver substance (Fig. 4/7). On the 
serial roentgenograms the contrast material 
disappeared slowly without filling of the 
hepatic veins or portal vein. In the second 
case the hepatic segment of the inferior 
vena cava was occluded, but the catheter 
was forced into the right hepatic vein. The 





injected contrast material demonstrated a 
coarser network of collaterals draining into 
larger branches which subsequently drained 
through perivertebral venous branches into 
the azygos system (Fig. 4B). In the latter 
case the pressure measured in the hepatic 
vein was I8 mm. Hg, while in the right 
atrium it was 4 mm. Hg. 


SELECTIVE CELIAC ARTERIOGRAPH Y 
Selective celiac arteriography was per- 
formed in 3 cases. In 1, selective mesenteric 


arteriography was also necessary because of 


the varied origin of the hepatic artery from 
the superior mesenteric artery. The hepatic 
arteriogram demonstrated hepatomegaly in 
all cases. The hepatic arteries (Fig. 54; and 
64) were markedly narrowed, stretched 
and -bowed due to swollen liver substance. 
The splenogram (Fig. 5B; and 6B) showed 
a densely opacified enlarged spleen. The 
splenic and portal veins were patent; how- 
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liG. 3. Leiomyosarcoma of the inferior vena 
cava extending into the hepatic veins and 
the right atrium. (4) Inferior venacavo- 
gram shows complete occlusion of the in- 
ferior vena cava. The contrast material 
drains through the azygos system into 
the superior vena cava and demonstrates 
a filling defect in the right atrium (arrow). 
(B) Superior venacavogram clearly dem- 
onstrates a mass at the distal part of the 
right atrium above the site of entrance of 
the inferior vena cava. 


ever, the hepatopetal flow was decreased 
and markedly delaved. The main portal 
vein branches in the liver were attenuated 
and the secondary branches were not visu- 
alized (Fig. 5B). In 2 cases, hepatofugal 
flow into mesenteric veins and retroperi- 
toneal collateral veins was also demon- 
strated (Fig. 6B). 


DISCUSSION 


The angiographic investigation of a 
patient. with suspected. Budd-Chiari syn- 
drome should preceed in stages. The sim- 
plest procedure—inferior venacavography 

should be performed first. In most cases 
it is informative and may be diagnostic. 

In order to obtain the. greatest possible 
amount of information from this procedure, 
a large volume of contrast material should 
be injected at a high pressure, and the 
superior vena cava with the right atrium 
should be included in the exposed field. 
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ic. 4. Selective hepatic venograms in 2 different cases. (4) The catheter was introduced into the hepatic 
vein via the inferior vena cava. The contrast material entered into the intrahepatic venous collaterals, 
showing a spider web pattern. (B) The catheter was forced into a partially occluded hepatic vein. The 
injected contrast material entered into coarse intrahepatic venous collaterals, and from there into larger 
collaterals draining into the azygos system (arrow). 





Fic. ¢. (4) Selective mesenteric arteriogram demonstrating the hepatic artery. The hepatic artery branches 
are extremely thin and bowed. (B) Selective splenic arteriogram, portovenous phase. The portal vein is 
patent. The portal vein branches in the liver are attenuated due to increased resistance. 
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16. 6. Selective celiac arteriograms, in the arterial and portovenous phase, respectively. (4) The hepatic 
arteries are thin and stretched. (B) The splenic and portal veins are only faintly visualized. Hepatofuga! 
How into the inferior mesenteric and retroperitoneal collateral veins is seen (arrow). 


This will ensure optimal visualization of the 
collaterals, and the eventual filling through 
collaterals of the superior vena cava and 
the right atrium. This in turn will ensure 
demonstration of any filling defect at the 
site of the entry of the inferior vena cava 
into the right atrium. 

A further reason for injecting at a high 
pressure is to obtain absolute differentia- 
tion. between external narrowing due to 
compression and actual thrombosis. Ex- 
ternal compression is seen as a long, smooth 
string-like narrowing of the lumen. Throm- 
bosis may be complete, or the lumen may 
be seen narrowed with irregular borders. 
This situation may represent recanalization 
or incomplete thrombosis. 

Complete occlusion of the hepatic seg- 
ment of the inferior vena cava has been 
considered by Levander and Ponten” as 
evidence of Budd-Chiari syndrome. Al- 
though theoretically it is possible that the 
hepatic veins be spared in thrombosis of the 
hepatic segment of the inferior vena cava, 
we have not encountered any such case in 
our material or in the literature. 

An irregular intrinsic filling defect of the 
inferior vena cava at the site of entrance of 
the hepatic veins can also be considered 


pathognomonic, as it represents extension 
of thrombus from the hepatic veins into the 
inferior vena cava. 

Extrinsic compression of the hepatic 
vena cava, seen as a long narrowing, repre- 
sents evidence of a swollen liver, but is not 
pathognomonic of the Budd-Chiari svn- 
drome. 

Hepatic venography had been thought 
previously to be inapplicable in cases of 
Budd-Chiari syndrome because the hepatic 
veins were occluded.?" Recently, however, 
Kreel ef 2/.' have used this method success- 
fully in these cases. According to these 
authors, a tvpical network of abnormal 
venous collaterals mav be demonstrated in 
the form of a "spider's web.” Occasionally, 
slightly larger coarser collaterals may be 
seen. 

In our cases both types of collaterals 
have been noted. The spider web pattern 
was seen in the case in which the hepatic 
vein was catheterized via the inferior vena 
cava (Fig. 4/7). The coarser network was 
seen in an unusual case in which the hepatic 
vein was catheterized via the superior vena 
cava (Fig. 4B), in spite of the fact that the 
inferior vena cava was completely occluded. 
The catheter entered the right atrium and 
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then was apparently forced through a par- 
tially occluded or recanalized segment of 
the hepatic vein. An unusual feature in this 
case was the demonstration of filling of the 
azygos system from the hepatic vein 
through the coarse collateral network. An- 
other interesting feature was the pressure 
measured in the hepatic vein; 7.e., 18 mm. 
Hg (compared with 4 mm. Hg in the right 
atrium). This increased pressure may be an 
expression of the portal hvpertension due to 
a postsinusoidal block, similar to that seen 
in cirrhosis. An alternative explanation in 
this specific case may be that the high pres- 
sure in the hepatic vein was due to the oc- 
cluding thrombus in the vena cava, central 
to the point of measurement. 

The third example of hepatic vein col- 
lateral visualization, obtained inadver- 
tently at the time of inferior venacavogra- 
phy (Fig. 2, Æ and B), also represents ап 
example of the coarse collateral network. 
The visualization of the collateral pathwav 
in this manner has not been previouslv 
described. 

Selective hepatic venography is also used 
in cirrhosis. In this disease the sinusoidal 
pattern is distorted and fine vascular chan- 
nels may drain the contrast material be- 
vond the point of wedge injection. In severe 
cirrhosis these channels drain the contrast 
material into the portal system. However, 
these abnormal venous channels are much 
finer than the spider web or the coarse col- 
laterals seen in the Budd-Chiari syndrome. 

The stretching and the bowing of the 
intrahepatic arteries seen on celiac arteri- 
ography cannot be considered absolutely 
diagnostic; however, these findings do aid 
in interpretation of the pathologic process 
occurring in this condition. We observed 
these changes in all 3 cases in which this 
procedure was done. We have also noted 
similar changes in other cases of passive 
congestion, fatty degeneration and even in 
some cases of cirrhosis. 

Several other features were demonstrated 
by this procedure in our cases: the spleen 
was enlarged; the portal vein was patent, 
but delayed filling was noted in the portal 
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vein. The primary branches of the portal 
vein were attenuated and the secondary 
branches were not visualized at all. These 
features are nonspecific effects of portal 
hypertension. 

Selective hepatic arteriography was not 
performed in these cases; however, Pollard 
and Nebesar? have shown that with this 
procedure more specific information mav 
be obtained. In 4 cases of Budd-Chiari syn- 
drome thev demonstrated retrograde filling 
of portal venous branches after selective 
hepatic artery injection. It appears that the 
possibility of obtaining this added informa- 
tion justifies the application of this method 
in cases suspected of having the Budd- 
Chiari syndrome. 

The various possible etiologic factors in 
our cases also deserve some mention. 
Trauma has been described as an etiologic 
factor in the Budd-Chiari syndrome. There 
have been relatively few reports of such 
cases. The first report, in 1952, was that of 
Little and Montgomery? whose case pre- 
sented a short time after receiving a heavy 
blow to the lower right chest with fracture of 
the 4th and sth ribs. Three vears laterBrink 
and Botha? reported an 18 vear old patient 
who presented with abdominal swelling a 
few months after receiving a crush injury 
to the upper right abdomen. 

One of our cases was somewhat unusual in 
that the onset of symptoms was several 
hours following a friendly blow on the upper 
abdomen. The patient died 2 weeks follow- 
ing the onset of the disease with extension of 
the thrombus through the right atrium and 
ventricle into the pulmonarv arteries. The 
second case had more severe trauma, but 
the course was prolonged. 

The appearance of the Budd-Chiari syn- 
drome following delivery and during puer- 
perium has been described in a number of 
cases. 311141533 The short time interval be- 
tween delivery and the onset of the Budd- 
Chiari syndrome in our 2 cases and in those 
in the literature suggests that the associa- 
tion is not incidental. 

The Budd-Chiari syndrome has also been 


described in female patients on oral contra- 
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ceptives. Oral contraceptives are known to 
cause a hormonal state closely mimicking 
pregnancy.*&10.18,25,27,31 The соттоп de- 
nominator in these 2 conditions appears to 
be an alteration in the blood clotting fac- 
tors.” In pregnancy there is a rise in factors 
VII, VIII, X and in fibrinogen, and in puer- 
perium there is a rise in the platelet count 
with high levels of fibrinogen and factor 
VIII.°. [n females оп oral contraceptives, 
there 1s a similar rise in coagulation factors, 
and numerous thrombotic episodes have 
been described in those who take the 
"pills, 71934.35 indicating that hypercoagul- 
ability of blood plays an important role in 
the pathogenesis of the syndrome, as is also 
suspected in one of our cases. 

Of 3 cases with primary Budd-Chiari 
syndrome and no apparent etiologic factor, 
2 were Arab patients, 1 a child of 3 years of 
age. We have become aware that the Budd- 
Chiari syndrome is relatively frequent in 
the Arab people. There is no clear cause for 
this. Safouh and Shehata? reported 59 
cases of the Budd-Chiari syndrome in 
Egyptian children. All were between 1-4 
years old and most of them were from low 
socio-economic groups. It is possible that 
the leaves of the Senecio plant were respon- 
sible for this syndrome in these patients. 

Selzer and Parker?? have shown that diet 
poor in protein potentiates the effect of the 
Senecio plant. Gore e a/.? described this 
syndrome of veno-occlusive disease in 
Jamaican children. They also connected the 
disease with bush tea (made from Senecio) 
and the Senecio plant itself. Hershko et al.” 

orted 2 cases of Budd-Chiari syndrome 
h is children in Israel. In these cases 
there were signs of defibrination. It appears 
that this type of thrombotic disease is rela- 
tively more common in the Arab popula- 
tion. The cause of this is not vet clear, but 
dietetic factors may be responsible. 


SUMMARY 


Nine cases of Budd-Chiari syndrome are 
reported. There were 8 cases of primary 
hepatic vein thrombosis: 2 following ab- 
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dominal trauma, 2 following pregnancy, 1i 
in a patient taking contraceptive pills and 
3 without definite etiologv. The ninth case 
was a patient with hepatic vein occlusion, 
secondary to leiomyosarcoma of the in- 
ferior vena cava. 

Angiographic patterns seen on venaca- 
vography, selective hepatic venography 
and selective celiac and mesenteric arteri- 
ography were helpful in confirming the 
diagnosis. 

Venacavography showed marked com- 
pression or complete occlusion of the he- 
patic segment of the vena cava. In other 
cases, an irregular circular filling defect at 
the level of the hepatic veins, or partial 
occlusion of the hepatic caval lumen with 
irregular borders were seen. 

Selective hepatic venography showed: 
(1) a "spider web" collateral network; or 
(2) a coarse collateral network. 

Selective celiac and mesenteric arteri- 
ography showed stretched and bowed 
branches of the hepatic artery, and delayed 
portal venous filling, with collateral circu- 
lation. 


Victor Deutsch, M.D. 
Department of Radiology 
Chaim Sheba Medical Center 
Tel-Hashomer 
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IHE ABDOMINAL AORTOGRAM: AN 
HISTORIC PERSPECTIVE 


RTERIOGRAPHY of the aorta and its 
branches is a common, frequently used 
diagnostic technique. Its historic evolution, 
like other major scientific advances, came 
about through directed, methodical re- 
search coupled at times with serendipity. 
Since the story of the abdominal aortogram 
is part and parcel of the lore of diagnostic 
radiology, it must begin when radiology 
itself begins: with the production of the 
first x ray. The story does not, of course, 
begin in 1895, nor does it initially involve 
Roentgen. 

Professor Arthur Goodspeed of the Uni- 
versity of Pennsylvania and a British co- 
worker, using a Crookes’ tube, produced an 
image of coins lying on a photographic 
plate. This was done in 1890. Unfortu- 
nately for Goodspeed's place in history, he 
made 2 fatal mistakes: he did not recognize 
the vast medical potential of his discovery, 
nor did he publish his results. These 2 mis- 
takes were not repeated by Roentgen 5 
years later. 

It was apparent within days after the 
presentation of Roentgen’s paper that even 
primitive radiographs were useful in evalu- 
ating stones and bones. This in itself was a 
great medical advance; and no one could 
reasonably fault those physicians who felt 
that radiography would be restricted to 
such investigations. That radiography was 
not so restricted, however, was due to the 
imaginative efforts of some early investiga- 
tors who did not share the prevailing view. 
We are not certain whether this urge to im- 
prove upon a perfectly reasonable diag- 
nostic method was due to man’s innate dis- 
satisfaction with imperfection or whether 
there was more than a little merit in this 
theory proffered by some nameless editor 


in the American Journal of Surgery, 1904: 

It is now claimed that men who work much 
with the x-ray become irascible and irritable, 
not from failure of apparatus to run properly 
but because of an irritating effect upon the 
central nervous system. Some very ugly reports 
are being made as to trophic disturbances also. 
Amateurs are therefore cautioned against too 
constant exposure to the fascinating light.?' 


Nevertheless, only a month after the 
presentation of Roentgen’s paper, there 
were areas of the body not naturally 
radiopaque being studied; some of the 
earliest studies involved the vascular tree. 
In 1896, radiographs of the arteries of a 
hand were made.'* Two years later, Cod- 
man opacified the aorta and its branches 
with mercury salts. These early efforts, 
duplicated and modified by others of the 
same era, all involved the use of cadavers. 
The multiminute exposure times of the old 
gas tubes precluded the study of a dynamic 
system; the contrast material simply 
washed away too quickly. 

But the sanctity of the living arterial 
tree was finally violated in 1912, when 
Bleichroder* inserted a catheter into the 
femoral artery with the idea of perfusing an 
antiseptic solution directly into the uterine 
arteries of patients with puerperal sepsis. 
He used the same technique to insert a 
balloon-tip catheter into a dog’s aorta to 
make possible bloodless surgery of the leg. 
Interestingly, Bleichroder had the notion 
of moistening his catheters with leech ex- 
tract (heparin), but found it unnecessary. 
It apparently did not occur to Bleichroder, 
however, or to his readers, that his tech- 
nique was adaptable for the injection of 
contrast media. 

Indeed, when living arteries were ini- 
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tially opacified and radiographed, more 
than 10 years later, only the segment distal 
to a needle puncture site was visualized.?? 
The concept of the intra-arterial catheter 
had clearly been established, but not vet 
put to radiologic use. 

By 1928, these injections of contrast 
agents into the living arteries of the ex- 
tremities were at least provisionally ac- 
cepted. It was at this time that Reynaldo 
Dos Santos of Portugal found that acci- 
dental puncture of the major vessels of the 
abdomen had a surprisingly low morbidity. 
Dos Santos then deliberately injected 
methylene blue as a vital stain into the 
aorta via a percutaneous translumbar ap- 
proach in a patient suffering from tubercu- 
lous peritonitis. Fifteen days later, the pa- 
tient died from respiratory complications 
of surgery, and Dos Santos was consider- 
ably impressed that the aortic puncture 
site was barely detectable. Consequently, 
he used the same technique to inject sodium 
iodide in order to radiologically visualize 
the aorta and its branches.’ 

Over the next several months, Dos San- 
tos performed aortographies in a large num- 
ber of patients, initially with a hand injec- 
tion of тоо per cent sodium iodide, and 
later using a compressed-air pump injector. 
It was necessary to perform these studies 
under general or spinal anesthesia because 
of the severe pain induced by the contrast 
agent. 

In his paper of 1929, Dos Santos? was 
enthusiastic about the diagnostic credi- 
bility of translumbar aortography and 
more than enthusiastic about its safety. 
Others, however, were less certain. Over 
the next several years, objections to the 
procedure developed on two levels. Sub- 
jectively, the very idea of blindly punctur- 
ing the aorta with a large-caliber needle and 
injecting a noxious agent was repugnant. 
Friedman's Textbook of Diagnostic Radiol- 
ogy (1937), found Dos Santos’ technique 
^... an heroic measure and not generally 
practical." ? In addition, by 1937, Dos 
Santos himself had done approximately 
1,000 cases, and, despite his continuing 
vibrant enthusiasm for the procedure, ad- 
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mitted to having serious complications in- 
volving the toxicity of sodium iodide, in- 
cluding 4 deaths.? Even as late as 1946, 
Doss,’ in his review of aortography, found 
Dos Santos’ method to have “... ad- 
vanced little beyond the field of medical 
curiosity.” 

More objective criticisms of Dos Santos’ 
procedure were voiced most conspicuously 
in a 1936 article by Henline and Moore.” In 
that paper, the 2 authors inferred that Dos 
Santos actually had 7 deaths among his 
original 300 patients; they further cited the 
work of 3 French authors who had 4 life- 
imperiling complications among only 20 
translumbar aortographies. Henline and 
Moore described their own experience with 
dogs, in which they used Dos Santos’ 
method to perform translumbar aortogra- 
phy with a variety of contrast agents. In 
this series, 8 animals of 20 succumbed dur- 
ing or immediately after the procedure. 

This paper caused widespread consterna- 
tion and cast doubt over the validitv of 
Dos Santos’ results. Dos Santos himself 
furnished some vindication of his work bv 
suggesting that dogs' aortas were more 
susceptible to injury from puncture, and 
that canine toxicity to sodium iodide ex- 
ceeded that of man. The influence of 
Henline and Moore's paper remained con- 
siderable for a number of years, however; 
Lindgren,'® as late as 1953, felt it necessary 
to dispute their conclusions, and stated that 
the complications they described in dogs 
were unknown in clinical use of aortogra- 
phy. Lindgren was further prompted to 
comment that some radiologists in 1953 
were still using sodium iodide, even though 
a family of the safer, water-soluble con- 
trast agents had been developed in the 
decades 1930-1950. 

Among those apprehensive of the wisdom 
of the Dos Santos method of translumbar 
aortography was Dr. Pedro Farifias of Ha- 
vana. In response to the manifold problems 
involved in the Dos Santos procedure, and 
armed with the safer water-soluble con- 
trast agent Diodrast, Fariñas chose to dis- 
card the needle in favor of the catheter (he 
was not the first to do so). His 1941 paper" 
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described his new method: surgical expo- 
sure of the femoral arterv, followed by in- 
sertion of a rubber catheter into the aorta, 
followed by injection of the contrast agent. 
Using this basic method, Farifias achieved 
selective organography, including renal 
arteriography, by positioning the tip of the 
catheter at the orifice of the branch artery 
of the desired organ, placing the patient in 
the appropriate dependent position, and 
injecting the heavy contrast agent so that 
it flowed selectively into the chosen artery. 

Thus, Fariñas is widely considered, not 
without justification, to be the father of 
catheter arteriography. What is generally 
not appreciated, however, is that in 2 sub- 
sequent papers Farinas, by inference, 
abandoned his own catheter technique. In 
а 1946 paper," Fariñas stated that he was 
doing retrograde aortographies by punc- 
turing the exposed femoral artery with a 
needle. He made no mention of a catheter. 
In that same year, Fariñas in another 
paper," offered at least a partial explana- 
tion of why he chose the needle technique: 
"[n view of the present difficulty, due to 
war conditions, in obtaining rubber cathe- 
ters...” Ironically, and for whatever 
reason, Farinas’ abandonment of his cathe- 
ter technique fulfilled the prophesy voiced 
at the end of his original 1941 paper by 
Dr. C. Sidney Burwell, who could not per- 
suade himself of the efficacy of Farifas’ 
new procedure. 

The story of arteriography at this point 
bears out the old axiom that good things 
come in threes. Three papers worthy of 
note appeared in 1949, 3 more in 1951. In 
that former year, Radner? studied the 
aorta through catheters introduced via left 
radial artery cutdowns. What was unique 
in his study was the use of a wire guide to 
stiffen the catheter, and to make possible 
more accurate placement of the catheter 
tip. At roughly the same time, Freeman 
and his associates! assisted those radiolo- 
gists who preferred aortography by simple 
percutaneous puncture of the femoral 
artery. They suggested the use of the 
Valsalva maneuver to decrease cardiac out- 
put in order to make counter-current injec- 
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tion more feasible. Perhaps the most cava- 
lier approach to aortography appeared in 
the German literature in 1949; in that 
interesting paper, the author performed 
esophagoscopy in order to locate the area 
where the esophagus and aortic arch come 
into Juxtaposition. Dr. Euler then pierced 
the aorta through the esophageal wall to 
perform arteriographies. 

Of the 3 noteworthy papers of 1951, 
Peirce's?! description of a method of percu- 
taneous introduction of a catheter was the 
most important. He punctured the femoral 
artery with a large bore (12-15 ga.) needle 
and through it threaded a polyethylene 
catheter. This eliminated the need to ex- 
pose an artery, or repair 1t after arteriogra- 
phy. Dr. Peirce stated that he used only 
straight catheters and could not do selec- 
tive injections. Curved catheters for selec- 
tive renal arteriography were used in 1951, 
however. Appropriatelv-shaped intracar- 
diac catheters were placed in the renal 
artery through carotid or right brachial 
artery cut-downs.? This method was not 
widely accepted because of its not incon- 
siderable morbidity. As was the case in 
1949, the third notable paper of 1951 di- 
verged most imaginatively from contem- 
porary radiologic ideology. Dr. Hans Til- 
lander: developed a catheter with multi- 
ple metal segments at the end. The seg- 
ments were joined with balland-socket 
connections. The last segment was soft 
iron (gold plated to prevent rusting), and 
could be guided into place by a large, steer- 
able electromagnet. After using this tech- 
nique for 5 years, Dr. Tillander remained 
enthusiastic, despite recognizing that the 
bulky catheter and unwieldy magnet posed 
considerable technical difficulties. 

By 1953, all the prerequisites for modern 
arteriography had been met: safe, water- 
soluble contrast agents were widely avail- 
able, as were wire guides and suitable 
catheters. Arteriography was clearly ac- 
ceptable as worthwhile, even mandatory in 
some instances. The desirability of the per- 
cutaneous approach was generally recog- 
nized. What remained was for one man to 
unite these concepts comprehensively; S. I. 
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Seldinger was that man.* His technique is 
now so thoroughly familiar that further 
elaboration here is pointless. 

There was at first no great rush to em- 
ploy Seldinger’s method. This was par- 
ticularly true in the Unized States, where 
arteriography was perfcrmed much less 
frequently than in Europe. The concept of 
selective preformed catheters devised by 
Ödman іп 1956, and Abrams and his co- 
workers’ studies! of the effect of epine- 
phrine on renal circulatioa provided points 
of impetus towards a more widespread 
usage. 

It was 10-15 years after Seldinger's pub- 
lication that the initial resistance to 
routine abdominal arteriography was 
eroded. These studies are now performed 
routinely in medical faciities of every di- 
mension. 


Department of Diagnostic Raciology 
Stanford University 

School of Medicine 
Stanford, California 94305 


Jerome J. Curnincuam, M.D.* 
Barr TuunsEz, B.A. 
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INTERNATIONAL COMMISSION ON RADIATION 
UNITS AND MEASUREMENTS (ICRU) 


"pus publication of 2 new reports was 
announced bv the International Com- 
mission on Radiation Units and Measure- 
ments (ICRU). The 2 new reports are: (1) 
ICRU Report 21, Radiation Dosimetry: 
Electrons with Initial Energies Between 1 
and 50 MeV; and (2) ICRU Report 22, 
Measurement of Low-Level Radioactivity. 

t. ICRU Report 27 (available since 
May 15, 1972) sets out the Commission’s 
recommendations on how the quantities 
previously defined by the Commission, 
particularily absorbed dose, can be deter- 
mined for electrons with initial energies 
between 1 and so MeV. The energy range 
was chosen to include those radiations pro- 
duced by linear and circular accelerators 
which are used for medical, radiochemical 
and radiobiologic purposes. 

The report is primarily concerned with 
methods which are sufficiently precise and 
well established to be useful in standardiza- 
tion. However, solid-state dosimetry with 
thermoluminescent materials is also 1n- 
cluded, since solid radiation detectors with 
very small volumes are especially useful as 
field instruments for practical electron 
dosimetry. 

The report summarizes methods which 
can be utilized for the measurement and 
control of the physical properties of the 
electron beam. Since reliable monitoring 1s 
essential in the medical application of elec- 
tron beams, the report gives recommenda- 
tions for the construction and use of moni- 
tor systems. Although the report does not 
give extensive information on absorbed 
dose distributions for clinical application, 
the general aspects of depth absorbed dose 
curves, absorbed dose distributions and the 
influence of inhomogeneities in the irradi- 
ated media are discussed in Report 21. 

2. ICRU Report 22 (available since 
June 1, 1972) describes and discusses many 
methods of measurement of low-level radio- 


activity and presents an assessment of the 
capabilities of various methods. The report 
includes guidelines developed to assist the 
reader in choosing those procedures best 
suited to particular problems. 

While a numerical definition of “‘low- 
level radioactivity” cannot usefully be 
given for an unspecified context, it may be 
said in general that the new report is con- 
cerned with procedures that are particu- 
larilv relevant when achievement of the 
desired precision of counting is difficult in 
the counting time available. Report 22 
focuses attention on problems of special 
importance in the assay of low activity 
samples, especially those encountered in 
the field of environmental monitoring and 
in some aspects of medical and biological 
work. Consideration of the measurement 
of radioactivitv in the living subject, how- 
ever, is not included in the new report. 

The introductory chapter of the report 
treats extraneous counts, counting statis- 
tics, analytical procedures and standardized 
reference sources. This is followed by five 
major chapters—-sample treatment, assay 
of gamma- and x-ray emitters, assay of 
beta-particle emitters, assay of alpha-par- 
ticle emitters and standardized sources and 
reference sources. 

Individuals and organizations already 
on the ICRU Publications’ Standing Order 
List will receive copies of the new reports 
automatically and will be invoiced for the 
order. Others may purchase copies of the 
new reports or place their names in the 
Standing Order List by directing their 
order or requests to: ICRU Publications, 
P.O. Box 30165, Washington, D.C. 20014, 
U.S.A, 

For additional information please write 
to: W. R. Ney, Technical Secretary, Inter- 
national Commission on Radiation Units 
and Measurements, 7910 Woodmont Ave- 
nue, Suite 1016, Washington, D.C. 20014. 
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AMERICAN SOCIETY OF 
NEURORADIOLOGY 

The American Society of Neuroradiology 
announces its 1973 meeting, which will be 
held at the Statler-Hilton Hotel in Boston, 
Massachusetts, April 26-28, 1973. 

The deadline for abstracts is March 1, 
1973. Abstracts of papers to be considered 
for presentation and requests for informa- 
tion may be sent to the Secretary of the 
society, David O. Davis, M.D., Radiology 
Department, дот Twenty-third Street, 
N.W., Washington, D.C. 20037. 

In addition, The American Society of 
Neuroradiology would like to announce 
that competition 1s open for its annual 
prize, the Cornelius G. Dyke Award, to be 
given annually for the best original paper 
by trainees in neuroradiology, residents in 
radiology, or staff radiologists or neuro- 
radiologists through the rank of assistant 
professor. The Prize is $250.00 and the 
winner’s expenses to the meeting will be 
paid. The Dyke Award contribution should 
be well-written, interesting and show some 
evidence of original research and may be 
concerned with any aspect of neuroradiol- 
ogy. For further information regarding the 
Award contact Norman E. Chase, M.D., 
Professor and Chairman, Department of 
Radiology, New York University Medical 
Center, 550 First Avenue, New York, New 
York 10016. 


NEW OFFICERS OF THE ASSOCIATION 
OF UNIVERSITY RADIOLOGISTS 

The newly elected officers of the Associa- 
tion of University Radiologists are: Presi- 
dent, Elliott Lasser; President-Elect, Byron 
G. Brogdon; and Secretary-Treasurer, Mel- 
vyn Schreiber, University of Texas Medical 
Branch, Galveston, Texas 77550. 

The officers were selected at the Annual 
Meeting in Albuquerque, New Mexico. 

The 1973 Annual Meeting will be held 
from May g to May 12, 1973 at the Uni- 
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versity of British Columbia in Vancouver. 
Program Chairman is J. Scott Dunbar, 
Department of Diagnostic Radiology, The 
University of British Columbia, 10th 
Avenue and Heather Street, Vancouver 9, 
Canada. 
AMERICAN OSTEOPATHIC COLLEGE 
OF RADIOLOGY 

The Annual Meeting and Scientific Ses- 
sions of the American Osteopathic College 
of Radiology will be held at the Regency 
Hyatt House, Atlanta, Georgia, October 
29-November 2, 1972. 

For further information please contact 
Charles Ballinger, D.O., Suite 216, 1550 
South Dixie Highway, Coral Gables, Flor- 
ida 33146. 


SIXTH ANNUAL CONFERENCE ON 
RADIOLOGY IN OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 


University of Illinois at the Medical Center 


The Department of Radiologv, Univer- 
sity of Illinois Hospital, is presenting the 
Sixth Annual Conference on Radiology in 
Otolaryngology and Ophthalmology at the 
Illinois Eye and Ear Infirmary, University 
of Illinois at the Medical Center, Chicago, 
Friday and Saturday, November 24 and 
25, 1972. 

The course, under the guidance of Gal- 
dino E. Valvassori, M.D., will include lec- 
tures and visual representations bv a dis- 
tinguished faculty. Enrollment is limited. 

For further information please write to: 
Division of University Extension, Uni- 
versity of Illinois at the Medical Center, 
715 S. Wood Street, Room 302-A, Chicago, 
Illinois 60612. 


THIRD ANNUAL POSTGRADUATE 
SEMINAR, “RADIOLOGICAL SPECIAL 
PROCEDURES—BASIC AND 
NEW INFORMATION” 

This Seminar is sponsored by the De- 
partment of Radiology at Mount Sinai 
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Medical Center, in collaboration with the 
Department of Radiology at Jackson 
Memorial Hospital, University of Miami 
School of Medicine, Greater Miami, Flor- 
ida. 

It will be held January 9-13, 1973, at the 
Playboy Plaza Hotel in Miami Beach, 
Florida. 

For further information, please contact 
Manuel Viamonte, Jr., M.D., Department 
of Radiologv, Mount Sinai Medical Center, 
Miami Beach, Florida 33140. 


RADIOLOGY SEMINAR IN "SELECTED 

TOPICS OF CANCER MANAGEMENT" 

This Seminar is sponsored bv the Di- 
vision of Radiation Therapy of the Depart- 
ment of Radiologv, Universitv of Miami 
School of Medicine, Jackson Memorial 
Hospital, in collaboration with the Depart- 
ments of Radiotherapy at Cedars of Leba- 
non Hospital and Mount Sinai Hospital, 
and the Divisions of Radiotherapy at the 
Veterans Administration Hospital and 
Mercy Hospital, Greater Miami, Florida. 

It will be held January 28-31, 1973, at 
the Americana Hotel in Miami Beach, 
Florida. 

For further information, please contact 
komanduri K. N. Charyulu, M.D., Di- 
vision of Radiation Therapv, University of 
Miami School of Medicine, Post Office Box 
875, Biscavne Annex, Miami, Florida 


33152. 


MIDWINTER RADIOLOGICAL 
CONFERENCE 

Los Angeles Radiological Society 
The Los Angeles Radiological Society is 
pleased to announce its Twenty-fifth An- 
nual Midwinter Radiological Conference 
for 1973. In the past 24 years, this Con- 
ference has achieved great popularity 
among radiologists and other physicians 
from throughout the United States and 
many parts of the world because of its 
varied and pertinent program which in- 
cludes Lecture Series featuring outstand- 
ing speakers, Luncheon Roundtable dis- 
cussions with the faculty, and a Saturday 
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evening banquet. One thousand regis- 
trants attended the 1972 Conference. 

For its Silver Anniversary, the Confer- 
ence will again present a panel of dis- 
tinguished speakers. Concomitant sessions 
in diagnostic and therapeutic radiology 
will be offered for the first time. The 2 day 
lecture sessions will be preceded by an elec- 
tive day of small size workshops in nuclear 
medicine, ultrasonics, and thermography. 
Technical exhibits will be available on all 3 
days. 

The Conference will be held February 
2-4, 1973, at the Century Plaza Hotel, Los 
Angeles, Calitornia. 

Speakers and Workshop Faculty mem- 
bers are: Diagnosis, Benjamin Felson, 
M.D., Cincinnati, Ohio; John F. Holt, 
M.D., Ann Arbor, Michigan; David Sut- 
ton, M.D., London, England; and Manuel 
Viamonte, Jr, M.D., Miami, Florida. 
Therapy, Henry Kaplan, M.D., Stanford, 
California; and Philip Rubin, M.D., 
Rochester, New York. Nuclear Medicine, 
Henry N. Wagner, Jr., M.D., Baltimore, 
Maryland. Ultrasonics, Atis K. Freimanis, 
M.D., Columbus, Ohio; and George R. 
Leopold, M.D., San Diego, California. 

For advance registration please apply to 
William Kimball, M.D., 540 North Cen- 
tral Avenue, Glendale, California 91203. 

Hotel accommodations should be made 
with the Convention Manager, Century 
Plaza Hotel, Los Angeles, California 90067. 


EIGHTH ANNUAL SAN FRANCISCO 
CANCER SYMPOSIUM 


Pcstgraduate Medical Education Course 


The Eighth Annual San Francisco Can- 
cer Symposium presented by the Claire 
Zellerbach Saroni Tumor [Institute of 
Mount Zion Hospital and Medical Center, 
will be held February 2nd and 3rd, 1973, at 
the Sir Francis Drake Hotel, San Francisco, 
California. 

The program will be devoted to current 
concepts and controversies in Oncology, 
with emphasis on the current application 
of new diagnostic and therapeutic pro- 
cedures. The multimodality approach to 
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cancer diagnosis and therapy will be 
stressed. 

For further information please contact 
Harry Weinstein, M.D., Director of Medi- 
cal Education, Department of Continuing 
Education, Mount Zion Hospital and 
Medical Center, P.O. Box 7921, San Fran- 


cisco, California 94120. 


ELEVENTH ANNUAL SEMINAR, 
"SELECTED TOPICS IN GENITO- 
URINARY ROENTGENOLOGY" 

This Seminar will be held March 26-31, 
1973 at the Playboy Plaza Hotel in Miami 
Beach, Florida; it is sponsored bv the De- 


partment of Radiology, University of 


Miami School of Medicine at Jackson 
Memorial Hospital. 

For further information, please contact 
Manuel Viamonte, Jr., M.D., Department 
of Radiology, University of Miami School 
of Medicine, Post Office Box 875, Biscayne 
Annex, Miami, Florida 33152. 


NEW DEVELOPMENTS IN RADIO- 
PHARMACEUTICALS AND 
LABELLED COMPOUNDS 

The International Atomic Energy 
Agency (I.A.E.A.) in collaboration with 
the World Health Organization (W.H.O.) 
will hold a Symposium which is primarily 
concerned with the chemical and pharma- 
ceutical aspects of radiopharmaceuticals, 
in Copenhagen, Denmark, March 26-30, 
19773. 

A major objective will be to summarize 
by means of invited papers some of the 
recent developments in the areas listed 
below, to be followed bv contributions on 
new work. Topics to be covered include 
nuclide generators, kits for preparing radio- 
pharmaceuticals from short-lived nuclides, 
accelerator production of medically-useful 
nuclides, svnthesis of radiopharmaceutical 
and labelled compounds from short-lived 
nuclides, labelled compounds for in vitro 
clinical tests, and stable isotopes in medi- 
cine. 

A panel will discuss various aspects of 
regulatory and pharmaceutical responsi- 
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bilities for radiopharmaceuticals, after 
which discussion will be invited from the 
floor. Another panel will attempt to pro- 
ject the directions which nuclear medicine 
is likely to take in the future, and the de- 
mands that this would place on the de- 
velopment of new radiopharmaceuticals. 

Participation in the Symposium, whether 
or not a paper is presented, must be through 
nomination bv the Government of a Mem- 
ber State of the L.A.E.A. or W.H.O. Each 
participant should complete a Participa- 
tion Form, and a Form for Submission of a 
Paper if a paper is to be submitted, and 
send it (them) to the competent official 
authority for transmission to the Agencv. 
The Form for submission of a paper should 
be received by the Agency before October 
16, 1972. Further information and forms 
may be obtained from national authorities 
for atomic energy matters. 

The address of L.A.E.A. is Karntnerring 
1 1, Р.О. Box 590, A-1011 Vienna, Austria; 
and of the W.H.O., Ch-1211, Geneva 27, 


Switzerland. 


HEALTH PHYSICS SOCIETY 
Eighteenth Annual Meeting 

The Eighteenth Annual Meeting of the 
Health Phvsics Society will be held at the 
Deauville Hotel, Miami Beach, Florida, 
June 17-21, 1973. 

Information regarding the program may 
be obtained from the Program Chairman, 
Stewart C. Bushing, Department of Ra- 
diology, Baylor College of Medicine, Hous- 
ton, Texas 77025. 

Information regarding local arrange- 
ments may be obtained from the Local 
Arrangements Chairmen, Donald F. Men- 
ker, Department of Radiologv, Basic Sci- 
ences Building, 1600 N.W. roth Avenue, 
Miami, Florida 33136, and Billy G. Duna- 
vant, Nuclear Sciences Building, Univer- 
sity of Florida, Gainesville, Florida 32601. 

Exhibitor information such as floor plan, 
size of booth, fee and contract conditions 
should be obtained from Professional As- 
sociates, 2012 Big Bend Boulevard, St. 
Louis, Missouri 63117. 


Veli. Tif. No. 

Forms and instructions for abstracts will 
be sent to all members in the Society News- 
letter or mav be obtained from the Pro- 
gram Chairman. Abstracts are requested as 
early as possible. The deadline is January 
15, 1973. 

For further information please write to 
Health Physics Society Executive Secre- 
tary: Russell F. Cowing, P.O. Box 156, 
East Weymouth, Massachusetts 02189. 


FOURTH INTERNATIONAL CONGRESS 
OF LYMPHOLOGY 

Under the auspices of the University of 
Arizona College of Medicine, this Congress 
will be held March 6-10, 1973, at the 
Tucson Community Convention Center, 
Tucson, Arizona. 

The format of this meeting will consist of 
symposia, workshops, free discussion as 
well as formal presentations and lectures in 
basic and clinical lymphology—the study 
of lymph nodes, lymphatics, lymphocytes 
and lymph in health and disease. 

Topics include lymphography 
lymphadenography, neoplastic 


and 


diseases 
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(diagnosis and treatment), basic lymphol- 
ogy (refresher course), lymphedema 
(pathogenesis, diagnosis and treatment), 
immunology (the lymphocyte and trans- 
plantation), regional lymphatics (liver and 
gastrointestinal tract, head and neck, 
peripheral, heart and lung, kidney and 
endocrine), and techniques in lymphatic 
surgery. 

The meeting will be conducted entirely 
in English. 

Post-meeting tours to Mexico, California 
and Grand Canvon are being arranged. 

A 3 dav informal Seminar Course on Ad- 
vances in Lymphography will be offered by 
a distinguished guest faculty just prior to 
the Congress on March 2-4, 1973. 

Abstract deadline is November 1, 1972. 
The final program and list of participants 
will be mailed shortlv thereafter. 

For further information please write to 
Marlys Hearst Witte, M.D., or Charles L. 
Witte, M.D., Local Organizers for the 
Fourth International Congress of Lymph- 
ologv, Arizona Medical Center, Tucson, 
Arizona 85724. 
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THE ACUTE ABDOMEN IN INFANCY AND CHILD- 
HOOD. Edited by John G. Raffensperger, 
M.D., Associate Professor of Surgery, Uni- 
versity of Illinois College of Medicine; Di- 
vision Head, General Surgery, The Children’s 
Memorial Hospital, Chicago, lll; Ruth 
Andrea Seeler, M.D., Assistant Professor of 
Pediatrics, University of Illinois College of 
Medicine; Pediatric Hematologist, Cook 
County Children’s Hospital, Chicago, IIL; 
and Rogelio Moncada, M.D., Professor of 
Radiology, Director of Education, Depart- 


ment of Radiology, Loyola University of 


Chicago. Cloth. Pp. 130, with many illustra- 
tions. Price, $12.00. J. B. Lippincott Com- 
pany, East Washington Square, Philadel- 
phia, Pa. 19105, 1970. 


This book is the result of collaboration of 3 
clinical disciplines: surgery, pediatrics and 
radiology. The result is a very useful survey of 
the major acute abdominal surgical programs 
of the pediatric patient. Steps in the diagnosis 
of causes of the acute abdomen are the pattern 
of the book; in sequence, for intestinal obstruc- 
tion, abdominal masses, pneumoperitoneum, 
neonatal ascites, abdominal trauma, pyloric 
stenosis, intussusception, foreign substances, 
trauma, appendicitis, and gastrointestinal 
bleeding. The final chapters of the book con- 
sider some of the medical causes of the acute 
abdomen under the titles of medical bellyaches, 
scrotal pain, and miscellaneous abdominal 
problems. 

Although there are only 124 pages of text, the 
book is generously illustrated by reproductions 
of roentgenograms, surgical specimens and line 
drawings. The chapters are referenced with 
some of the latest articles on each of the sub- 
jects mentioned. The importance of having the 
pediatric patient well attended while in the 
radiology department and the need for gonadal 
shielding are emphasized to minimize radiation 
hazards. 

In the chapter on intestinal obstruction in 
the newborn, much emphasis is placed upon 
Hirschsprung’s disease and the contribution 
of roentgen-ray in the diagnosis. Pyloric steno- 
Sis Is given a good roentgen discussion including 
the string sign, the pyloric beak sign, the 
shoulder sign and the pyloric tit sign. The dis- 


cussion of intussusception is complete and the 
value of barium enema reduction with lesser 
morbidity is given equal billing with surgical 
reduction which predisposes to postoperative 
adhesions. The technique of barium enema re- 
duction is described. The value of abdominal 
arteriography in abdominal trauma is empha- 
sized. 

The authors list 9 findings to support the use 
of roentgenograms in the confirmation of the 
diagnosis of appendicitis. 

This book, for its size, carries a wealth of in- 
formation for the general radiologist, the 
pediatrician and the general surgeon. Trainees 
in these specialties will find it quick and easy, 
yet interesting to read and digest. 


Іломег W. Younc, M.D. 
BOOKS RECEIVED 

INCREASED INTRACRANIAL PRESSURE IN CHILDREN. 
By William E. Bell, M.D., Professor, Depart- 
ments of Pediatrics and Neurology; Director, 
Section of Pediatric Neurology, University of 
Iowa College of Medicine, Iowa City, Iowa; and 
William F. McCormick, M.D., Professor, Depart- 
ments of Neurology and Pathology; Chief, Di- 
vision of Neuropathology, University of Iowa 
College of Medicine, Iowa City, lowa. Volume 
VIII in the Series: Major Problems in Clinical 
Pediatrics. Consulting Editor, Alexander J: 
Schaffer. Cloth. Pp. 260, with 122 illustrations. 
Price, $16.00. W. B. Saunders Company, West 
Washington Square, Philadelphia, Pa. 19105, 
1972. 

RADIATION EFFECT AND TOLERANCE, NORMAL Tis- 
SUE: Basic CONCEPTS IN RADIATION PATHOLOGY. 
Proceedings of the Sixth Annual San Francisco 
Cancer Symposium. Volume 6 of Frontiers of 
Radiation Therapy and Oncology. Editor, Jerome 
M. Vaeth. Cloth. Pp. 529, with 166 figures. Price, 
$29.50. University Park Press, Chamber of Com- 
merce Building, Baltimore, Md. 21202, 1972. 

Tue RADIOLOGIC CLINICS or NORTH AMERICA. Sym- 
posium on Pediatric Radiology. Guest Editor, 
John L. Gwinn, M.D. August, 1972, Volume M 
No. 2. Cloth. Pp. 234, with many illustrations. 
W. B. Saunders Company, West Washington 
Square, Philadelphia, Pa. 19105, 1972. 

MODERN TRENDS iN RapIoTHERAPY—2. Edited by 
Thomas]. Deeley, M.B., Ch.B., F.F.R., D.M.R.T., 
Director, South Wales and Monmouthshire Radio- 
therapy Service, Velindre Hospital and University 
Hospital of Wales, Cardiff; Lecturer, Welsh Na- 
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tional School of Medicine, Cardiff, Wales. Cloth. 
Pp. 315, with some figures. Appleton-Century- 
Crofts, New York, N. Y., 1972. 


THE FUNDAMENTALS OF X-Ray AND RADIUM 


Puysics. By Joseph Selman, M.D., Clinical As- 
sistant Professor of Radiology, University of 
Texas, Southwestern Medical School; Director, 
School of Radiologic Technology, Tyler Junior 
College, Mother Frances Hospital, Medical Center 
Hospital; Attending Radiologist, Mother Frances 
Hospital, Medical Center Hospital; Consultant in 
Radiology, East Texas Chest Hospital, Tyler, 
Texas. Cloth. Pp. 524, with some figures. Price, 
$12.95. Charles C Thomas, Publisher, 301-327 
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East Lawrence Avenue, Springfield, Ill. 62717, 
1972. 


Pepratric CARDIOLOGY. Third edition. By Alexan- 


der S. Nadas, M.D., F.A.A.P., Professor of Pedia- 
trics, Children’s Hospital, Harvard Medical 
School; Chief, Cardiology Department, Children’s 
Hospital Medical Center, Boston; and Donald C. 
Fyler, M.D., F.A.A.P., Associate Professor of 
Pediatrics, Children’s Hospital, Harvard Medical 
School; Associate Chief, Cardiology Department, 
Children’s Hospital Medical Center, Boston. 
Cloth. Pp. 749, with 579 illustrations. Price, 
$25.00. W. B. Saunders Company, West Washing- 
ton Square, Philadelphia, Pa. 19105, 1972. 
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MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN RoentGEN Ray SOCIETY 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual Meeting: Washington-Hilton 
Hotel, Washington, D. C., October 3-6, 1972. 

AMERICAN Rapium SOCIETY 
Secretary, Dr. Felix N. Rutledge, M. D. Anderson Hos- 
pital and Tumor Institute, Houston, Texas 77025. An- 
nual Meeting: Broadmoor Hotel, Colorado Springs, 
Colorado, April 22-26, 1973. 

RADIOLOGICAL SOCIETY ОЕ NORTH AMERICA 
Secretary, Dr. Hillier L. Baker, Jr., Mayo Clinic, Roch- 
ester, Minn. ssgor. Annual Meeting: Palmer House, 
Chicago, Ill., November 26-December 1, 1972. 

AMERICAN COLLEGE or RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago, Ill. 60606. Annual meeting: San Fran- 
cisco, Calif., April 2-7, 1973. 

SECTION ON RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. Antolin Raventos, Davis, Calif. Annual 
Meeting: New York, N. Y., June 24-28, 1973. 

AMERICAN Boanp or RADIOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should 
be directed to Kahler East, Rochester, Minn. $5901. 

Oral examinations will be held in the following cities 
during the next 2 years: Atlanta, Ga., Dec. 4-8, 1972, 
Sheraton-Biltmore Hotel; Chicago, Ill., June 4-8, 1973, 
Marriott Motor Hotel; and Dallas, Tex., Dec. 357, 1973, 
Statler Hilton Hotel. 

Written examinations are scheduled in 13 large centers. 

Applications must be received in the Board Office 
before Sept. 30 of the year preceding the one in which the 
candidate wishes to be examined. 

Deadline for filing applications for any examination in 
1973 was September 30, 1972. 

AMERICAN BOARD or NUCLEAR MEDICINE, Inc. A Conjoint 
Board of the American Boards of Internal Medicine, 
Pathology and Radiology and sponsored by the Society 
of Nuclear Medicine. 

Chairman, Dr. Merrill A. Bender, Suite 2402, 211 F. 
43rd St., New York, М. Y. roor7. 

Examination for certification in the Specialty of Nu- 
clear Medicine will be given April 7, 1973. The deadline 
for filing application forms is January 1, 1973. 

AMERICAN AssociaTION OF Puysicists IN MEDICINE 
Secretary, D. John Wright, Ph.D., Department of Ra- 
diology, Temple Univ. Health Sciences Center, Phila- 
delphia, Pa. 19140. Annual Meeting in Chicago, Ill., 
Nov. 30 and Dec. 1, 1972. 

AMERICAN SOCIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Herman D. Suit, Radiation Medicine, 
Massachusetts General Hospital, Boston, Mass. 02114. 
Annual Meeting: Biltmore Hotel, Phoenix, Ariz., Novem- 
ber 1-4, 1972. 

AMERICAN INSTITUTE oF ULTRASOUND IN MEDICINE 
Secretary, John M. Reid, Ph.D., 556 18th Ave., Seattle, 
Wash, 98122. Annual Meeting, Philadelphia, Pa., Oct. 
29-Nov. I, 1972. 

AMERICAN Society or NEURORADIOLOGY 
Secretary, Dr. David O. Davis, Department of Radiology, 
901 Twenty-third St., N. W., Washington, D. C. 20035. 
Annual Meeting, Boston, Mass., April 26-28, 1973. 

THIRTEENTH INTERNATIONAL CONGRESS or RADIOLOGY 
President-Elect, Dr. Juan Gómez López. Secretary Gen- 
eral, Dr. José Bonmatí, Lagasca, 27 Madrid 1, España. 
Meeting: Madrid, Spain, Oct. 15-20, 1973. 


INTERNATIONAL SOCIETY or RADIOLOGY 
Hon. Secretary- Treasurer, Prof. Eric Samuel, Radiologist- 
in-Charge, The Royal Infirmary, Edinburgh ЕН; 
9Y-W, Scotland. 

ELEVENTH INTER-AMERICAN CONGRESS or RADIOLOGY 
Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer Hospital, 2215 North Cascade Ave., 
Colorado Springs, Colorado 80907. Meeting: Bogota, 
Colombia in 1975. 

INTER-AMERICAN COLLEGE OF RADIOLOGY 
President, Dr. Miguel Dao y Dao, Apartado Postal 
14213, Candelaria, Caracas, Venezuela, S.A. 

Secretary General, Dr. Rubén Merenfeld, Instituto 
Diagnóstico, Apartado Postal 14213, Candelaria, Cara- 
cas, Venezuela, S.A. Meeting: Bogotá, Colombia in 1975. 

THIRD CONGRESS or THE EUROPEAN ASSOCIATION OF 
RADIOLOGY 
Meeting in June, 1975 in Edinburgh, Scotland. 

SECOND ASIAN AND OCEANIAN CONGRESS or RADIOLOGY 
Honorary Secretary, Dr. J. J. Martin, Box 805 F., G.P.O., 
Melbourne, 3001, Australia. 

Meeting in 1975. 

ALABAMA CHAPTER OF ACR 
Secretary-Treasurer, Dr. Lowry R. Young, Jr., gos 
Madison St., Huntsville, Ala. 35801. Meets time and 
place of Alabama State Medical Association. 

ALASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Bruce C. Wright, Providence Hospital, 
Anchorage, Alaska. Meets third Wednesday each month. 

AMERICAN THERMOGRAPHIC SOCIETY 
Secretary-Treasurer, Dr. Marc. S. Lapayowker, Depart. 
ment of Radiology, Temple Univ. Hosp., 3401 N. St., 
Philadelphia, Pa. 19140. 

ARIZONA RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Wesley S. Fee, 2421 E. 6th St., Tucson, 
Ariz. 85719. Two regular meetings a year. Annual meet- 
ing at time and place of State Medical Association and 
interim meeting six months later. 

Ark-La-Tex RADIOLOGICAL SOCIETY 
Secretary, Dr. Erich K. Lang, Confederate Memorial 
Medical Center, LSU School of Medicine, Shreveport, 
Là. 71161. 

ARKANSAS CHAPTER OF ACR 
Secretary-Treasurer, Dr. David H. Newbern, 4301 W. 
Markham, Little Rock, Ark. 72205. Meets twice annu- 
ally, the Spring Meeting being in conjunction with 
and at the place of the State Medical Association. 

Association ОЕ University RADIOLOGISTS 
Secretary-Treasurer, Dr. Melvyn H. Schreiber, 2909 
Dominique Dr., Galveston, Tex. Annual Meeting, Van- 
couver, B. C., Canada, May 9-12, 1973. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Ernst Ruder, Dept., of Radiol., 
Crawford Long Memorial Hosp., Atlanta, Ga. 30308. 
Meets on four Thursday evenings during the academic 
year at a time announced in early September of each 
year, at the Academy of Medicine, Atlanta, Ga., at 
8:00 P.M. 

BAVARIAN-AMERICAN RADIOLOGIC SOCIETY 
Secretary, Lucien F. Burke, Maj. MC, Radiol. Service, 
US Army Gen. Hosp., Frankfurt, APO, New York 
09757. 

BLockLEv RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. R. John Gould, 41 Lombardy 
Rd., Drexel Hill, Pa. 19026. 

BLUEGRASS RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Eugene Slusher, Lexington 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Clinic, 1221 S. Broadway, Lexington, Ky. 40504. The 

Society meets once each month during the school year. 
Bronx RADIOLOGICAL Society, New York STATE, CHAP- 

TER ACR 

Secretary-Treasurer, Dr. Leon J. Corbin, 1369 Rosedale 

Ave., Bronx, N. Y. 10472. Meets 4 times a year. 

BROOKLYN RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Sarah Lieberson, 1298 St. Marks 
Ave., Brooklyn, N. Y. 11215. Meets first Thursday of 
each month, October through June. 

BurraLo RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles J. Riggio, 5301 Willow Lake Ct., 
Clarence, N. Y. Meets second Monday evening each 
month, October to May inclusive, at University Club. 

CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets semian- 
nually in San Francisco and Los Angeles. 

CALIFORNIA RADIOLOGICAL SOCIETY, CALIFORNIA CHAPTER 
or ACR 
Secretary-Treasurer, Dr. John L. Gwinn, 4650 Sunset 
Blvd., Los Angeles, Calif. 90027. 

CATAWBA VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Emmett R. White, P.O. Box 10, Ruther- 
ford College, N. C. 28671. Meets every Thursday, Dept. 
of Radiology, Valdese General Hosp., Valdese, N. C., at 
12:30 P.M. 

CENTRAL NEW YORK RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. John Sanborn, Radiology De- 
partment, Crouse-Irving Memorial Hosp., Irving Ave., 
Syracuse, N. Y. 13210. Meets first Monday each month 
October through May. 

CENTRAL OHIO RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. James V. Blazek, 2586 Lane Rd., 
Columbus, Ohio 43220. Meets second Thursday in Oc- 
tober, November, January, and March 15, and May 19 
at Fort Hayes Hotel, Columbus, Ohio. 

CHICAGO RADIOLOGICAL SOCIETY, DIVISION OF THE ILLINOIS 
RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Raymond L. Del Fava, 355 
Ridge Ave., Evanston, Ill. 60201. Meets third Thursday 
of each month, October to April, except December, at the 
Bismarck Hotel, Chicago, 111. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Daniel E. Wertman, 11311 
Shaker Blvd., Cleveland, Ohio 44104. Meetings at 7:00 
P.M. on fourth Monday of October, November, January, 
February, March and April. 

COLORADO RADIOLOGICAL Society, CHAPTER OF ACR 
Secretary, Dr. Jerome D. Sutherland, 3705 E. Colfax 
Ave., Denver, Colo. 80206. Meets third Friday of each 
meth at Denver Athletic Club from September through 

fay. 

Connecticut VALLEY RaprioLrocic SOCIETY 
Secretary, Dr. Carl W. Scheer, 335 Cook Ave., Meriden, 
Conn. 06450. Meets in April and October. 

DaLLAs-Forr WortH RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Norman L. Presley, 222 Medical 
Tower, 1550 W. Rosedale, Fort Worth, Tex. 76104. 
Meets the 3rd Monday of every month at 6:30 P.M., at 
the Cibola Inn, Arlington, Tex. 

DELAWARE CHAPTER OF ACR 
Secretary, Dr. Seymour R. Kaplan, Kent Gen. Hosp., 
Dover, Del. 19901. 

East Bay RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Peter E. Kane, Children’s Hosp. 
Med. Ctr., Oakland, Calif. 94609. Meets first Thursday 
each month, Oct. through May, at University Club, 
Oakland, Calif. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. George H. Wood, 205 Medical 
Arts Bldg., Knoxville, Tenn. 37902. Meets in January 
and September. 

FLORIDA RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Ralph C. Aye, Tampa General Hospital, 
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Tampa, Fla. 33606. Meets twice annually, in the spring 
with the annual State Society Meeting and in the fall. 

FLoniDA West Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. J. C. Hewitt, 1 Davis Blvd., 
Tampa, Fla. 33606. Meets in January, March, May, 
July, September and November. 

GEORGIA RADIOLOGICAL Society, CHAPTER OF ACR 
Secretary, Dr. Richard S. Colvin, Emory University 
Clinic, Atlanta, Ga. 30322. Meets in spring and fall at 
Annual State Society Meeting. 

GREATER CINCINNATI RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER LOUISVILLE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

GREATER Miami RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Stanley 1. Worton, 1400 N.W. 
roth Avenue, Miami, Florida 33136. Meets monthly, 
third Wednesday at 8:00 P.M. at various member hos- 
pitals, Miami, Fla. 

GREATER Sr. Louis Society or RADIOLOGISTS 
Secretary- Treasurer, John J. Lang, 507 Fairways Circle, 
St. Louis, Mo. 63141. 

Hawai RADIOLOGICAL Society, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Ghim L. Yeoh, 1481 King St., 
Ste. 202, Honolulu, Hawaii 96814. Meets third Monday 
of each month at 7:30 P.M. 

HEALTH Puysics SOCIETY 
Secretary, John H. Pingel, Argonne National Laboratory, 
9700 S. Cass Ave., Argonne, lll. 60439. Annual Meeting: 
Deauville Hotel, Miami Beach, Fla., June 17-21, 1973. 

Houston RADIOLOGICAL SOCIETY 
Secretary, Dr. Neill B. Longley, 6436 Fannin, Suite бот, 
Houston, Tex. 77025. Meets fourth Monday of each 
month, except June, July, August and December, at 6:00 
P.M., at 103 Jesse Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025. 

[рано STATE RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Hugh P. Smith, Jr., 130 E. 
Bannock, Boise, Id. 83702. Meets in the spring and fall. 

ILLINOIS RADIOLOGICAL Society, Inc., CHAPTER оғ ACR 
Secretary, Dr. B. Jay Hill, Mercy Hospital, Stevenson 
at King Drive, Chicago, Ill. 60616. Meets in the spring 
and fall. 

INDIANA RoENTGEN SOCIETY, Inc., CHAPTER OF ACR 
Secretary, Dr. L. Ray Stewart, 852 S. Alvord Blvd., 
Evansville, Ind. 47714. 

Iowa RADIOLOGICAL Society, CHAPTER OF ACR 
Secretary-Treasurer, Dr. John Huston Jr., 1948 First 
Ave. N.E., Cedar Rapids, Iowa 52402. Luncheon and 
business meeting during annual session of lowa State 
Medical Society. The scientific section is held in the 
autumn. 

KANSAS RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Ralph H. Baehr, 310 Medical 
Arts Bldg., Topeka, Kan. 66604. Meets in spring with 
State Medical Society and in winter on call. 

KENTUCKY CHAPTER OF ACR 
Secretary-Treasurer, Dr. Joseph G. Whelan, Jr., 1313 
St. Antony Place, Louisville, Ky. 40204. Meets in April 
and September. 

Kincs County RADIOLOGICAL SOCIETY 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N.Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 

KNOXVILLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

LONG ISLAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Jerome Zwanger, 1200 Stewart Ave., 
Garden City, N. Y. 11533. Meets monthly. 
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Los ANGELES RADIOLOGICAL SOCIETY 
Secretary, Dr. Mathew E. O'Keefe, 13303 E. Hadley St. 
Whittier, Calif. 90601. Meets second Wednesday of 
month in September, November, January, April and 
June at Los Angeles County Medical Association Build- 
ing, Los Angeles, Calif. Midwinter Radiological Con- 
ference, Century Plaza Hotel, Los Angeles, Calif. 90067, 
Feb. 2-4, 1973. 

LOUISIANA RADIOLOGICAL SOCIETY, CHAPTER oF ACR 
Secretary-Treasurer, Dr. Robert T. Cook, Southern Bap- 
tist Hosp., 2700 Napoleon Ave., New Orleans, La. 70115. 

LovisiANA-TExAs GULF Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Tex. 77701. 

MAINE RADIOLOGICAL Society, CHAPTER or ACR 
Secretary- Treasurer, Dr. Richard W. Taylor, Radiology 
Department, St. Mary's General Hospital, Lewiston, 
Rs 04240. Meets in June, September, December and 
April. 

MARYLAND RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. George Burke, 4000 North Charles St., 
Baltimore, Md. 21218. 

MassaAcHusETTS RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Norman L. Sadowsky, The Faulkner 
Hosp., 1153 Centre St., Jamaica Plain, Mass. 02130. 

MEMPHIS RoENTGEN SOCIETY 
Secretary-Treasurer, Dr. Jerry C. Phillips, The Uni- 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter C. Chandler Bldg., 865 Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday Oct. through 
May at the University Club. 

MIAMI VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Darwood B. Hance, Reid Memorial Hos- 
pital, Richmond, Ind. Meets third Thursday of fall, 
winter and spring months at 7:30 p.m. at Miami Valley 
Hospital, Dayton, Ohio. 

MICHIGAN RADIOLOGICAL SOCIETY, CHAPTER ОЕ ACR 
Secretary-Treasurer, Dr. George A. Kling, Harper Hos- 
pital, 3825 Brush St., Detroit, Mich. 48201. Meets 
monthly, first Thursday, October through May, at 
David Whitney House, тото Antietam, at 6:30 р.м. 

Mip-Hupson RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, №. Y. Meets 7:00 P.m., first Wednesday of each 
month, September to May. 

MILWAUKEE RoentcEN Ray SOCIETY 
Secretary-Treasurer, Dr. Thomas C. Lipscomb, 1004 
North Tenth St, Milwaukee, Wis. 53233. Meets 
monthly on fourth Monday, October through May, at 
University Club. 

MINNESOTA RADIOLOGICAL Society, CHAPTER ОЕ ACR 
Secretary-Treasurer, Dr. Harlan W. Hawkinson, 6 Buf- 
falo Rd., St. Paul, Minn. 55115. Meets twice annually, 
fall and winter. 

МАН STATE RADIOLOGICAL SOCIETY, CHAPTER OF 
A 
Secretary-Treasurer, Dr. Nancy W. Burrow, 1327 Peach- 
tree St., Jackson, Miss. 39202. Meets third Thursday of 
each month at the Heidelberg Hotel, Jackson, at 6:00 
P.M. 

Missouni RADIOLOGICAL Society, CHAPTER оғ ACR 
Secretary- Treasurer, Dr. Ronald G. Evens, Mallinckrodt 
Institute of Radiology, St. Louis, Mo. 63110. 

Montana RADIOLOGICAL Society, CHAPTER oF ACR 
Secretary, Dr. Dexter W. Johnson, Columbus Hosp., 
Great Falls, Mont. 59401. 

NEBRASKA CHAPTER OF ACR 
Secretary-Treasurer, Dr. John T. McGreer, II], 924 
Sharp Bldg., Lincoln, Nebr. 68<08. Meets third Wednes- 
day of each month at 6 р.м. in Omaha or Lincoln. 

NEVADA RADIOLOGICAL SOCIETY, CHAPTER oF ACR 
Secretary, Dr. William G. Arbenies, 887 Marsh, Reno, 
Nev. 89520. 
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New ENcLAND Roentcen Ray Society 
Secretary, Dr. Stefan C. Schatzki, 1180 Beacon St. 
Brookline Mass. 02146. Meets the third Friday of each 
month, October through April, excluding December, at 
The Longwood Towers, 20 Chapel Street, Brookline, 
Mass., at 4:30 P.M. 

New HAMPSHIRE ROENTGEN Ray SOCIETY, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. Edward P. Kane, Claremont 
Gen. Hosp., Claremont, М. Н. 03743. Meets four to six 
times yearly 

New Mexico Society or RapioLocisTs, CHAPTER ОЕ ACR 
Secretary, Di. Carole R. Simmons, Dept. of Radiol., Pres- 
byterian Hospital Center, Albuquerque, N. M. 87106. 
Four meetings annually, three held in Albuquerque, 
N. M., and one held at time and place of New Mexico 
State Medical Society annual meeting. 

New ORLEANS RADIOLOGICAL SOCIETY, Ine. 
Secretary-Treasurer, Dr. Jimmy L. Mains, P.O. Box 446, 
Gretna, La. 70053. Meets bimonthly at local restaurants 
selected by the President. 

New YORK ROENTGEN SOCIETY 
Secretary- Treasurer, Dr. Howard R. Gould, 153 West 
11th Street, New York, N. Y. roorı. Meets monthly on 
the 3rd Monday at the New York Academy of Medicine 
at 4:30 P.M. Annual Spring Conference, Waldorf. Astoria 
Hotel, New York, N. Y., Apr. 26-28, 1973. Further in- 
formation may be obtained from Dr. Albert A. Dunn, 
Roosevelt Hosp., New York, N. Y. 10019. 

New York STATE CHAPTER ОЕ ACR 
Secretary Treasurer, Dr. John J. Magovern, 74 N. Village 
Ave., Rockville Centre, N. Y. 11570. 

NORTH CAROLINA CHAPTER oF ACR p 
Secretary-Treasurer, Dr. James F. Martin, 300 S. Haw- 
thorne Road, Winston-Salem, N. C. 27103. 

NonTH DAKOTA RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Marshall Landa, 1702 13th St., So., 
Fargo, N. D. 58102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. 

NORTH FLORIDA RADIOLOGICAL SOCIETY 
Secretary, Dr. David F. Bew, University Hospital of 
Jacksonville, 655 W. Eighth Street, P.O. Вох 2751, 
Jacksonville, Florida 32203. Meets quarterly in March, 
June, September and December. 

NORTHEASTERN OKLAHOMA RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Theodore J. Brickner, Jr., 5919 
S. Gary Place, Tulsa, Okla. 74110. 

NORTHEASTERN New YORK RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert C. Friedman, 325 Presidential Way, 
Guilderland, N. Y. 12085. Meets in Albany area on third 
M SURE of October, November, March, April, and 

ay. 

NORTHERN CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets quarterly, 

NORTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Julian B. Holt, 3704 Mission Ave., Suite 
26, Carmichael, Calif. 95608. Meets fourth Monday of 
Sept., Nov., Jan., March and May at Aldo’s Restaurant 
in Sacramento. 

NORTHWESTERN New YORK RADIOLOGICAL SOCIETY 
Secretary, Dr. Barbara E. Chick, Glens Falls Hospital, 
Glens Falls, N. Y. 12801. 

NORTHWESTERN OHIO RADIOLOGICAL SOCIETY 
Secretary, Dr. Vito J. Zupa, Mercy Hospital, Department 
of Radiology, Toledo, Ohio. 

Онто STATE RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Thomas F. Ulrich, Barberton Citizens 
Hospital, B irberton, Ohio 44203. 

лош STATE RADIOLOGICAL SOCIETY, CHAPTER OF 
A 
Secretary, Dr. George H. Ladd, 4616 Denison, Muskogee, 
Okla. 74401. Meets in January, May and October. 
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ORANGE County RADIOLOGICAL SOCIETY 
Secretary, Dr. Norman Arnett, 400 North Pamona, Ful- 
lerton, Calif. 92632. Meets on fourth Tuesday of the 
month, excluding June, July, August, and December, at 
енш County Medical Association Bldg., Orange, 

alif. 

OREGON STATE RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Ronald W. Philips, 2305 Wash- 
ington, Milwaukie, Ore. 97222. Meets on second Wed- 
nesday of month, October through April, at the Univer- 
sity Club, Portland, Ore. 

ORLEANS PARISH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Paciric NORTHWEST RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert S. Miller, 13753 S.W. 
Farmington Rd., Beaverton, Oregon 97005. Annual 
meeting: Benson Hotel, Portland, Ore., May 11-13, 1973. 

PENNSYLVANIA RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Theodore A. Tristan, Harrisburg Poly- 
clinic Hosp., Harrisburg, Pa. 17105. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. Howard M. Pollack, Department of Radi- 
ology, Episcopal Hospital, Philadelphia, Pa. 19125. 
Meets first Thursday of each month at ¢ p.m., from Octo- 
ber to May in Thompson Hall, College of Physicians. 

PITTSBURGH ROENTGEN SOCIETY 
Secretary, Dr. Stephen C. Bruno, Shadyside Hospital, 
5230 Centre Ave., Pittsburgh, Pa. 15232. Meets second 
Wednesday of month, October through June, at Park 
Schenley Restaurant. 

RADIATION RESEARCH SOCIETY 
Executive Secretary, Richard J. Burk, Jr., 4211 39th St., 
N.W., Washington, D. C. 20016. Annual Meeting: 
St. Louis, Mo., April 29-May 2, 1973. 

RADIOLOGICAL Society oF Connecticut, INC., CHAPTER 
or ACR 
Secretary-Treasurer, Dr. Carl W. Scheer, 335 Cook 
Ave., Meriden, Conn. 06450. Meetings are held quarterly. 

RADIOLOGICAL SOCIETY OF GREATER CINCINNATI 
Secretary-Treasurer, Dr. Alvin Nathan, c/o Academy of 
Medicine, 320 Broadway, Cincinnati, Ohio 45202. Meets 
first Monday of each month at Cincinnati Academy of 
Medicine. 

RADIOLOGICAL SOCIETY OF GREATER Kansas City 
President-Secretary, Dr. Arch W. Templeton, Univ. of 
Kansas Med. Ctr., Kansas City, Kansas 66103. Meets 5 
times a year on given dates. 

RADIOLOGICAL SOCIETY or LOUISIANA, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Robert T. Cook, 1820 Octavia 
St., New Orleans, La. 70115. Meets semiannually during 
pope State Medical Society meeting and 6 months 
ater. 

RADIOLOGICAL Society or New JERSEY, CHAPTER OF ACR 
Secretary, Dr. Sidney Ketyer, St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07207. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N. J. 

RADIOLOGICAL SOCIETY OF RHODE ISLAND, CHAPTER OF ACR 
Secretary- Treasurer, Dr. James B. Leach, Jr., 115 Cass 
Ave., Woonsocket, R. I. 02895. 

RADIOLOGICAL SOCIETY OF SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. Marshall Rowen, Dept. Radiol., 
St. Joseph Hosp., 1100 Stewart Dr., Orange, Calif. 
92668. Meets three times a year, usually October, 
February and May. 

RADIOLOGICAL SOCIETY OF THE STATE OF NEw York 
Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop EMPIRE RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

Кіснмомр County RADIOLOGICAL SOCIETY 
Secretary, Dr. Donald P. King, 218 Gun Club Rd., 
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Richmond, Va. 23221. Meets first Thursday of each 
month at various hospitals. 

ROCHESTER RoEnTGEN Ray Society, ROCHESTER, N. Y. 
Secretary- Treasurer, Dr. Kenneth E. Robinson, 1441 
East Avenue, Rochester, New York 14610. Quarterly 
meetings on the call of the President, at the Rochester 
Academy of Medicine. 

Rocky Mountain RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave., Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 1973. 

San ANTONIO-CiviLIAN MILITARY RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert M. Maurer, Santa Rosa Medical 
Center, San Antonio, Tex. 78207. Meets third Wednes. 
day of each month at Fort Sam Houston Officers’ Club 
at 6:30 P.M. 

San Dieco RADIOLOGICAL SOCIETY 
President-Secretary, Dr. James M. Lee, Scripps Clinic 
and Research Found., 476 Prospect St., La Jolla, Calif. 
92037. Meets first Wednesday of each month at the 
Town & Country Hotel. 

San Francisco RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. James G. Moore, Mary’s Help 
Hospital, 1900 Sullivan Ave., Daly City, Calif. 9401: ;. 

SECTION ON RADIOLOGY, CALIFORNIA MEDICAL AssoclA- 
TION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

SECTION ON RapioLocy, MEDICAL SOCIETY or THE Dis- 
TRICT OF COLUMBIA 
Secretary-Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave., S.E., Washington, D. C. 
20032. Meets at Medical Society Library, third Wednes- 
day of January, March, May and October at 8:00 P.M. 

SECTION ON RADIOLOGY, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Mario A. Calonje, 1514 Jefferson Highway, 
New Orleans, La. 70121. Annual Meeting, New Orleans, 
La., Nov. 13-16, 1972. 

SECTION ON RapnrioLocv, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

SociETY FOR PEDIATRIC RADIOLOGY 
Secretary, Dr. John L. Gwinn, Children’s Hospital, 4614 
Sunset Blvd., Los Angeles, Calif. 90027. Annual meeting: 
Washington-Hilton Hotel, Washington, D. C., October 
I-2, 1972. 

SOCIETY OF GASTROINTESTINAL RADIOLOGISTS 
Secretary-Treasurer, Dr. Wm. B. Seaman, The Presby- 
terian Hospital, Columbia-Presbyterian Medical Center, 
622 W. 168th St., New York, N. Y. 10032. 

Society oF NUCLEAR MEDICINE 
Secretary, Dr. E. James Potchen, Edward Mallinckrodt 
Institute of Radiology, 660 S. Euclid Ave., St. Louis, 
Mo. 63110. Administrative Officer, Mrs. Margaret Glos, 
211 E. 43rd St., New York, N. Y. 10017. Annual meeting. 

SoutH Bay RADIOLOGICAL SOCIETY 
Secretary, Dr. A. D. Benjamin, 596 Carroll St., Sunny- 
vale, Calif. 94086. Meets the 2nd Monday of each month 
at the Santa Clara County Medical Association Bldg., 
700 Empey Way, San Jose, Calif. 

SOUTH CAROLINA RADIOLOGICAL SOCIETY, CHAPTER ОЕ ACR 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

SovrH Dakota RADIOLOGICAL SOCIETY. CHAPTER OF ACR 
Secretary, Dr. M. F. Petereit, 2416 S. Phillips, Sioux 
Falls, S. D. 57105. Meets in spring with State Medical 
Society and in fall. 
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SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary- Treasurer, Dr. John Byfield, 1000 West Carson 
St., Torrance, Calif. 90502. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 7544, Mobile, Ala. 36607. Seventeenth 
Annual Meeting: Grand Hotel, Point Clear, Ala., Jan. 
26-28, 1973. 

SOUTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, 
Tex. Meets last Monday of each month at 6:30 P.M. in 
the Paso del Norte Hotel. 

TENNESSEE RADIOLOGICAL SOCIETY, CHAPTER ОЕ ACR 
Secretary-Treasurer, Dr. Carl T. Stubblefield, Bedford 
County Hospital, Columbia, Tenn. 38401. Meets an- 
nually at the time and place of the Tennessee State 
Medical Association meeting. 

Texas State RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. Herman C. Sehested, 815 Medical Tower, 
Room 100, 1550 W. Rosedale St., Fort Worth, Tex. 
76104. Annual meeting. 

THE FLEISCHNER SOCIETY 
President, Dr. Robert G. Fraser, 1555 Summerhill Ave., 
Montreal 109, P.Q., Canada. Annual meeting. 

TRI-STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. John H. Marchand, ]r., Methodist Hos- 

ital, Henderson, Ky. Meets third Wednesday of Oct., 
foe. March and May, 8:00 р.м., Elks Club in Evans- 
ville, Ind. 

Upper PENINSULA RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 

UTAH STATE RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. John F. Stucki, Department of 
Radiology, McKay-Dee Hosp., 3939 Harrison Blvd., 
Ogden, Utah 84403. Meets fourth Wednesday in Jan- 
uary, March, May, September and November at Holy 
Cross Hospital. 

VERMONT RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. J. Lorimer Holm, R.R.#3, Barre, Vt. 05641. 

VIRGINIA CHAPTER OF ACR 
Secretary-Treasurer, Dr. James S. Redmond, Suite 7, 
Medical Center, Lynchburg, Va. 24501. Next Meeting: 
Nov. 6, 1972 at the Conference Ctr., Williamsburg, Va. 

WASHINGTON, D. C., CHAPTER or ACR 
Secretary- Treasurer, Dr. Albert M. Zelna, 9110 Seven 
Locks Rd., Bethesda, Md. 20014. 

WASHINGTON STATE RADIOLOGICAL Society, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. John N. Roehr, тогі Medical 
Dental Bldg., Seattle, Wash. 981от. 

West VIRGINIA RADIOLOGICAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Andrew W. Goodwin, II, 200 
Med. Arts Bldg., Charleston, W. Va. 25301. Meets con- 
currently with annual meeting of West Virginia State 
Medical Society; other meetings arranged by program 
committee. 

WESTCHESTER County RADIOLOGICAL SOCIETY 
Secretary, Dr. Max C. King, 218 Forest Ave., New Ro- 
chelle, N. Y. 10804. Meets on second Tuesday of October, 
December, February and May. 

Wisconsin RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Marvin L. Hinke, 630 S. Central 
Ave., Marshfeld, Wisc. 54449. Meets twice a year, May 
and September. 

WISCONSIN SOCIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Robert W. Edland, Gundersen Clinic, 
LaCrosse, Wisc. 54601. Meets quarterly. 

WYOMING RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. Ross J. Collie, Box 96, Lander, Wyo. 82520. 
Meets in fall with State Medical Society and in spring 
on call of President. 


Mexico, Puerto Rico anp CENTRAL AMERICA 


AsociACIÓN COSTARRICENSE DE RADIOLOGÍA 
Secretary, Dr. Jorge Vargas Segura, Apartado 5367, San 
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José, Costa Rica. 

AsociaciOn DE RADIÓLOGOS DE CENTRO AMERICA Y 
PANAMA. Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panama 
Secretary-General, Dr. Francisco Mirambell, Apartado 
3352, San José, Costa Rica, Central America. 
Meets annually in a rotating manner in the six countries. 

ASOCIACIÓN PUERTORRIQUEÑA DE RADIOLOGÍA 
Secretary, Dr. R. B. Díaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

SociEDAD DE RADIOLOGÎA DE EL SALVADOR 
Secretary, Dr. Carlos Mejia, а Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SociEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9%. Calle A 0-05, Лопат, 
Guatemala. 

SociEDAD MEXICANA DE Rapiorocía, А.С. 

Coahuila No. 35, México 7, D.F., México. 
Secretary-General, Dr. Jorge Cano Coqui. Meets first 
Monday of each month. 

SociEDAD RADIOLOGICA PANAMEÑA 
Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6323, 
Panamá, R. de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

SociEDAD RapioLócica DE Puerto Rico 
Secretary, Dr. Heriberto Pagan Sáez, Box 9387, Santurce, 
Puerto Rico. Meets second Thursday of each month at 
8:00 Р.М. at the Puerto Rico Medical Association Bldg, 
in San Juan. 


BririsH COMMONWEALTH OF NATIONS 


AssociaATION OF RADIOLOGISTS OF THE PROVINCE OF 
QUEBEC 
Moyne, 121 Boul. Taschereau, Greenfield Park, P.Q., 
Canada. Meets four times a year. 

BririsH Instirute ОЕ RADIOLOGY 
Honorary Secretary, Dr. G. H. du Boulay, 32 Welbeck St., 
London, W. 1, England. Meets monthly from October 
until May. 

CANADIAN ÁAssociaTION Or PuvsicisTs, 
MEDICAL AND Biorocicar Puysics 
Honorary Secretary Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1053 Carling 
Ave., Ottawa 3, Ont., Canada. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. Champlain Charest, 1555 Sum- 
merhill Ave., Montreal 109, Que., Canada. Annual meet- 
ing: Montreal, Que., Canada, March 11-17, 1973. 

EDMONTON AND Districr RADIOLOGICAL SOCIETY 
Secretary, Dr. I.. A. Koller, Suite збо, Professional Bldg., 
10830 Jasper Ave., Edmonton 15, Alberta, Canada. 
Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospita!s. 

FaAcurTY or RADIOLOGISTS 
Honorary Secretary, Robert Morrison, 47 Lincoln's Inn 
Fields, London, W.C.2, England. The scientific meetings 
held in January, February and March 1973 will be com- 
bined sessions with the British Institute of Radiologv 

and the Section of Radiology of The Royal Society of 
Medicine. 

FaAcurrTY or Rapiorocisrs, ROYAL COLLEGE or SURGEONS 
IN IRELAND 
Hon. Secretary, Dr. D. F. Canwell, 123 St. Stephens 
Green, Dublin 2, Ireland. 

MONTREAL RADIOLOGICAL Sruby CLUB 
Secretary, Dr. W. Paul Butt, Montreal General Hospital, 
Montreal, Que., Canada. Meets first Tuesday evening, 
October to April. 

SECTION OF RADIOLOGY, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 

SECTION OF RADIOLOGY OF THE Royat Society or MEDI- 
CINE (CONFINED TO MEDICAL MEMBERS) 

Meets third Friday each month at 4:44 P.M. at the Royal 
Society of Medicine, 1 Wimpole St., London, W. r, En- 
gland. 
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SociÉTÉ CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary General, Dr. Hubert Sasseville, Verdun Hospi- 
tal, Montréal, P.Q., Canada. Meets every third Tuesday 
from October to April. 

Tue НоѕрітАІ PHYSICISTS’ ASSOCIATION 
Honorary Secretary, J. B. Massey, B.Sc., Christie Hosp. 
and Holt Radium Institute, Physics Department, 
Withington, Manchester M20 9BX, England. 

Toroni0 RADIOLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, September through May. 

Roya COLLEGE OF RADIOLOGISTS OF AUSTRALASIA 
Honorary Secretary, Dr. T. P. Loneragan, 147 Macquarie 
St., Sydney, N.S.W. 2000, Australia. 


SOUTH AMERICA 


Согёсіо BRASILEIRO DE RADIOLOGIA 
Secretary-General, Dr. Miguel Mario Céntola, Caixa 
Postal 5984, São Paulo, Brazil. 

FEDERACIÓN ARGENTINA DE SOCIEDADES DE RADIOLOGÍA 
Branches of the Federation are: Sociedad de Radiólogos 
de la Provincia de Córdoba; Sociedad Argentina de Ra- 
diología; Asociación Argentina de Radiología; Sociedad 
de Radiología, Radioterapéutica y Medicina Nuclear de 
Rosario; Sociedad de Radiología y Medicina Nuclear del 
Centro y Sudeste de la Provincia de Buenos Aires (Mar 
del Plata); Sociedad Saltefia de Radiología y Medicina 
Nuclear; Sociedad de Radiología de Tucumán; Sociedad 
de Radiologia del Nordeste Argentino; Sociedad de Ra- 
н de La Plata; and Sociedad de Radiologia de San 

uan. 
Secretary -General-Treasurer, Dr. Roberto Habichayn, Av. 
Colón 637, Córdoba, Argentina. 

SOCIEDAD ARGENTINA DE RADIOLOGÍA 
Secretary-General, Dr. Armando B. de Onaindia, Santa 
Fé 1171, Buenos Aires, Argentina. Meets first Wednesday 
evening, April through December. 

SociEDAD BOLIVIANA DE RADIOLOGÍA 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Caixa Postal 
1532, Rio de Janeiro, Brazil. General Assembly meets 
every two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 P.M. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SoclIEDAD CHILENA DE RADIOLOGÍA 
Secretary, Dr. Tomás Strauszer, Casilla, 13426 Santiago, 
Chile. Meets fourth Friday of each month at Av. Santa 
María at 7:30 P.M. 

SOCIEDAD COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr. Rodrigo Caro Molina, Cali, Co- 
lombia. Meets last Thursday of each month. 

SOCIEDAD ECUATORIANA DE RADIOLOGÍA 
Secretary, Dr. Carlos Palau Jimenez, Casilla 5469, Guaya- 
quil, Ecuador. 

SOCIEDAD PARAGUAYA DE RADIOLOGÍA 
Secretary, Dr. Hugo Volpe Rios, 15 de Agosto 322, 
Asunción, Paraguay. 

SocteDAD PERUANA DE RADIOLOGIA 
Secretary-General, Dr. Miguel Chiappori Cambana, 
Colegio Médico del Perú, Casilla Correo, 10307, Lima, 
Perú. Meets monthly except during January, February, 
and March. 

SociEDAD DE RADIOLOGÍA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-1 10, Baran- 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiología. 

SOCIEDAD DE RADIOLOGÍA DEL NORDESTE ARGENTINO 
Secretary-General, Dr. Francisco J. Velar, Catamarca 
561, Corrientes, Argentina. 
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SocIEDAD DE RaDıoLoGfa DE La PLATA 
Secrztary, Dr. Hiram D. Haurigot, Calle о No. 374, La 
Plata, Argentina. 

SocIEDAD DE RapiorocíA, 
MÉDICA DEL URUGUAY 
Secretary-General, Dr. Manuel Gonzáles Maseda, Av. 
Agraciada 1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal sos, Pernambuco, Brazil. 

SOCIEDAD DE RoENTGENOLOG{A ү MEDICINA NUCLEAR DE 
LA PROVINCIA DE CORDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Сг. 
Paz. 1 51, Córdoba, Argentina. 

SociEDAD DE RapioLocía, RADIOTERAPEUTICA Y MEDICINA 
NUCLEAR, DE Rosario 
Secretary-General, Dr. Federico Frágola, Santa Fe 1798, 
Rosario, Argentina. 

SocrEDAD SALTENA DE RapioLocía v Mepicina NUCLEAR 
Secretary, Dr. Julio Luis Baldi, Av. Sarmiento 536, Salta, 
Argentina. 

SOCIEDAD VENEZOLANA DE RapioLocfa v Mepicina Nu- 
CLEAR 
Secretary-General, Dr. Salvador Itriago Borgas, Apartado 
Postal 9213, Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CaNcEROLOGÍA ү  FísicA 


CONTINENTAL EUROPE 


ÜsrERREICHISCHE RONTGEN-GESELLSCHAFT 
Secretary, Dr. Ernst Kotcher, Wiener Allgemeine Poli- 
klinik Mariannengasse 10, A-1090 Wien, Austria. Meets 
second Tuesday of each month in Allgemeine Poliklinik. 
The 1973 Annual Meeting is a joint meeting with the 
Deutsche Róntgengesellschaft and will be held in Vienna, 
April 12-14, 1973. 

Soci£rÉ RoYALE BELGE DE RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belgium. 
Meets in February, March, May, June, September, 
October, November and December. 

ЅОСІЁТЕ EUROPÉENNE DE RADIOLOGIE PÉDIATRIQUE 
Secretary, Dr. P. Hicken, The Children’s Hosp., Lady- 
wood Middleway, Birmingham B16 8ET, Great Britain. 
Tenth Annual Meeting, Birmingham, April 11-13, 1973. 
Permanent Secretary, Clément Fauré, Hôpital des En- 
fants. Malades, 149, rue de Sèvres, 75 Paris 15e, France. 

Société FRANÇAISE DE RADIOLOGIE MÉDICALE, MÉDECINE 
NUCLÉAIRE ET ELECTROLOGIE, and its branches: Soct- 
ÉTÉ DU SUD-OUEST, DU LITTORAL MÉDITERRANÉEN, DU 
CENTRE ET LYONNAIS, DU NORD, DE L'OUEST, DE L'Esr, 
ET D ALGER Er DU MassiF CENTRAL. Parent Society 
meets third Monday of each month, except during July, 
August and September, rue de Seine 12, Paris, France. 
Secretary-General, Dr. Ch. Proux, 9 rue Daru Paris 8*, 
France. 

SociETE FRANÇAISE DE NEURORADIOLOGIE. 
Secretary-General, Professeur agr. R. Djindjian 16, rue 
de l'Université 75, Paris 7°, France. Annual meeting. 

ČESKOSLOVENSKÁ RaADIOLOGICKA SPOLEČNOST 
Secretary, Associate Professor Jaromír Kolář, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 

DEUTSCHE RÖNTGENGESELLSCHAFT 
President, Professor Dr. med. Walter Frommhold, Di- 
rector of Medizinisches Strahleninstitut der Universität 
Tübingen, Röntgenweg 11, 7400 Tübingen, Germany. 
The 1973 Annual Meeting is a joint meeting with the 
Österreichische Röntgengesellschaft and will be held in 
Vienna, April 12-14, 1973. 

SocigrÀ ITALIANA DI RapioLocia Mepica Е MEDICINA 
NUCLEARE 
Secretary, Prof. Giorgio Cittadini, Ospedale S. Martino, 
16132 Genova, Italy. Meets annually. 
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SociETAs RADIOLOGICA Danica 
Secretary, Dr. Bent Langefeldt, Tretommervej 20a, DK- 
8240 Risskov, Denmark. 

NEDERLANDSE VERENIGING VOOR RADIOLOGIE 
Secretary, Dr. J. D. Mulder, Dept. of Rad., Akademisch 
Ziekenhuis, Leiden, Netherlands. 

SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C. E. Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsvagen 5 C., Finland. 

SoCIEDAD EsPANOLA DE RapioLocíaA v EL Lecrro.ocfa 
MÉDICAS Y DE MEDICINA NUCLEAR 
Secretary, Dr. José Bonmati, Villanueva, 11, Madrid 1, 
España. Meets every second Friday of each month, Oct. 
to June, inclusive, in Madrid. 

SocriEDADE PORTUGUESA DE RapioLoGiA Е MEDICINA 
NUCLEAR 
Secretary-General, Dr. Luís Aires de Sousa, Av. Elias 
Garcia, 123- І, Esg.-Lisboa i-Portugal. 

SCHWEIZERISCHE VEREININGUNG FÜR RADIOLOGIE, Nu- 
KLEARMEDIZIN UND STRAHLENBIOLOGIE (ASSOCIATION 
SuIssE DE RADIOLOGIE, MÉDECINE NUCLÉAIRE ET DE 
RADIOBIOLOGIE) 
Secretary, Dr. med. Gustav Schoch, Bethesdaspital, 
Gellerstrasse 144, 4000 Basel, Switzerland. 


ASIA 


INDIAN RADIOLOGICAL ASSOCIATION 
Secretary, Dr. L. R. Parthasarathy, 44 Constable Road, 
Madras—2}3, India. 

INDONESIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. Gani Iljas Sasmitaatmadja, Radiology 
Dep., Faculty of Medicine, University of Indonesia, 
Salemba 6, Djakarta, Indonesia. 
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IRANIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. Issa Yaghmai, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Saturday 
of each month. 

ISRAEL RADIOLOGICAL SOCIETY 
President, Dr. 1. Izkovitch, 2 Wingate Ave., Beit Harofe, 
Haifa, Israel. 

JAPANESE AMERICAN RADIOLOGICAL SOCIETY 
Secretary, Thomas J. Imray, Maj. MC, Chief, Radiol. 
Dep., US Army Hosp.. Camp Zana, Japan, APO San 
Francisco, Calif. 96343. Meets 3rd Thursday, monthly 
at various locations in Tokyo. 

PHILIPPINE COLLEGE OF RADIOLOGY 
Secretary-Treasurer, Dr. Edmundo V. Villacorta, Box 
1284, Commercial Center, Makati, Rizal D-708, Philip- 
pines. Meets every 3 weeks on Fridays. Annual conven- 
tion: Jan. 1973, Manila. 

RADIOLOGICAL SOCIETY OF THAILAND 
Secretary, Prof. Rojana Suvansuthi, M.D., Ph.D., De- 
part. of Rad., Sirizaj Hospital, Faculty of Medicine, 
Mahidol University, Bangkok 7, Thailand. 


AFRICA 


ASSOCIATION OF RADIOLOGISTS OF WEsT AFRICA 
Honorary Secretary, Dr. T. M. Kolawole, University 
College Hospital, University of Ibadan, Ibadan, Nigeria. 

RADIOLOGICAL SOCIETY OF SOUTH AFRICA 
Secretary, Dr. B. Rosenberg, P.O. Box 3200, Johannes- 
burg, South Africa. 
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ROENTGEN DIAGNOSIS 
HEAD 


Riccs, B. LAWRENCE, RANDALL, RAYMOND V., 
WAHNER, Heinz W., Jowsey, JENIFER, 
KELLY, PATRICK J., and SINGH, MANMOHAN. 
The nature of the metabolic bone disorder in 
acromegaly. ў. Clin. Endocrinol. < Metabol., 
June, 1972, 34, 911-918. (From: Mayo 
Clinic and Mayo Foundation, Rochester, 
Minn. and Michael Reese Hospital and 
Medical Center, Chicago, Ill.) 


Acromegalics commonly show a negative calcium 
balance, hypercalciuria and occasionally radiolucent 
vertebrae. Growth hormone results in increased uri- 
nary calcium excretion and stimulates skeletal 
growth. 

The authors studied 26 acromegalics, although not 
all tests were done on all patients. The results of their 
study showed: 

(1) Microradiographic analysis: in cortical rib, 
bone formation and resorption were both increased 
and formation was higher than resorption; in bone 
from the iliac crest the reverse was found. There was 
a positive correlation between serum growth hor- 
mone and bone formation and resorption; trabec- 
ular width was increased in acromegalic bone. 

(2) Densitometry: measurements of the mid- 
radius, which is almost all cortical bone, showed a 
significant increase in bone mass. 

(3) Trabecular index: as determined in the upper 
femora, the acromegalics showed a lower trabecular 
index than normal. 

Features of normal skeletal growth are also charac- 
teristic of adults with chronic growth hormone ex- 
cess, with reorganization of the trabecular bone and 
radial growth but no linear growth. In the acrome- 
galic spine the vertebrae show increased anteropos- 
terior diameters, presumably normal cortical bone 
(as in the radius) and trabeculae normal or increased 
in width; these findings are not found in osteoporo- 
515. 

Thus, it is shown that acromegalics do not have 
osteoporosis. They have high bone formation activ- 
ity; the cortical bone is normal or increased; the 
trabecular bone is decreased; and the remodeling 
characteristics, as noted in (1) above, differ from 
those in osteoporosis.— Martha Mottram, M.D. 


LEEDS, Norman E., and ROSENBLATT, RUTH. 
Arterial wall irregularities in intracranial neo- 
plasms: the shaggy vessel brought into focus. 
Radiology, Apr., 1972, 703, 121-124. (From: 
Departments of Radiology, Montefiore Hos- 
pital and Medical Center, and the Albert 
Einstein College of Medicine, Bronx, N. Y.) 
Localized arterial wall irregularity as an indication 

of tumor was first noted by abdominal angiographers 


Abstracts of Radiologic Literature 


461 


in the examination of patients with pancreatic neo- 
plasms. However, arterial wall abnormalities are seen 
with greater frequency in intracranial lesions since 
the advent of direct roentgenographic enlargement 
angiography. The enhanced resolution, from this 
technique, permits careful examination of all vascu- 
lar structures. 

The authors report 14 patients with arterial wall 
irregularities secondary to neoplasms seen from 1968 
to 1971. All were examined by biplane serial cerebral 
angiography and in 6 cases direct serial enlargement 
angiography was also used. 

The various arterial wall abnormalities include: 
narrowing; irregularity of margins (shaggy vessels); 
focal areas of dilatation; and a combination of these 
changes. These abnormalities were noted in astro- 
cytoma, 1 case; glioblastoma multiforme, 3 cases; 
medulloblastoma, I case; metastases, 6 cases; and 
lymphoma, 3 cases. The vascular irregularities were 
limited to the area of deformity produced by the neo- 
plasm. Noncontiguous areas of involvement were 
identified only in patients with lymphomas of the 
brain, apparently secondary to the diffuseness of the 
lesion, 

An important aspect of the authors’ report is that, 
when arterial wall irregularity occurs, the following 
lesions must be considered: subarachnoid hemor- 
rhage; inflammatory disease of the brain (meningitis 
or abscess); arteritis; trauma; intracerebral hema- 
toma; hemorrhagic leukoencephalopathy; cerebral 
vascular disease; and drug abuse. 

Subarachnoid bleeding will result in smooth vaso- 
constriction with involvement of long or short seg- 
ments which are occasionally diffuse and often non- 
contiguous. In purulent meningitis, shaggy vessels 
may develop asa result of involvement of the blood 
vessel wall by inflammatory exudate, and in brain 
abscess there is usually an area of vasoconstriction 
at the margin of the mass as a result of wall edema. 

Intracerebral arteritis may be observed in the fol- 
lowing conditions: rheumatoid disease; giant cell 
arteritis; lupus erythematosus; periarteritis nodosa; 
and a "nonspecific" arteritis. 

The changes in the arterial wall are varied and 
occur without the presence of a mass. With the other 
lesions of trauma, intracerebral hemorrhage, and 
hemorrhagic leukoencephalopathy, changes are simi- 
lar to those observed with subarachnoid hemorrhage. 
Cerebrovascular occlusive disease customarily pro- 
duces diffuse changes, but focal disease may occur 
rarely. The wall irregularity is discrete, not shaggy 
and frequently diffuse. 

The authors conclude that shaggy vessels are not 
unique to brain tumors, but, in fact, occur uncom- 
monly, and are more characteristic of arteritis or 
meningitis. The distinguishing feature of the wall 
irregularity with tumors is focal involvement of the 
single vessel or a group of vessels within a mass. 
Occasionally, noncontiguous vascular involvement 
occurs when the tumor is diffuse, but the arterial 
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changes will be seen only within the mass.—E. B. 
Best, M.D. 

MceCurrovcH, Davin C., HARBERT, JOHN C., 


MiALE, AUGUST, JR., L N GLEN A., ind 
DrEBraNc, HAROLD A Radioisotope CIs- 
ternogr raphy i in the m of hydrocepha- 
lus in infancy and childhood. Radiology, 
March, 1972, 702, 645-652. (From: Divisions 
of Neurosurgery and Nuclear Medicine, 
Georgetown University Medical Center, 


Washington, D. C.) 


The value of ventriculography and pneumoen- 
cephalography for anatomic Investigation is well es- 
tablished. Radioisotope cisternography is now the 
acceptable means for studying the physiology of the 
cerebrospinal fluid pathway. The latter has been 
applied mostly to adults, but its use in the study of 
childhood hy drocephalus i Is now propounded. 

Eighty individual radiocisternographic studies are 
included: 66 on hydrocephalic patients; and 14 with 
miscellaneous neurologic problems exclusive of neo- 
plasms and active meningitis. Each patient had at 
least 1 air study, and several had pre- and postopera- 
tive radiocisternographic studies. The patients’ ages 
ranged from 1 week to 12 years. 

The technical performance of this study is stressed. 
The lumbar puncture must be done carefully to avoid 
extradural extravasation. The radiopharmaceutical 
is Important. High specific activity |?! human serum 
albumin is the current tracer of choice; 2 to 3 uc, kg. 
is the recommended dose for children, but no less 
than 25 uc is feasible. No more than 1 mg. of albumin 
should be injected, and appropriate blockage of the 
thyroid should be carried out with oral iodides. Tc?" 
human serum albumin and Үз!” DTPA have been 
used for radiocisternography, but at this time each 
has certain limitations to routine use. The Anger 
camera is proposed for imaging children due to the 
rapidity with which each image can be obtained. The 
spine should be imaged in the first hour to exclude 
extradural extravasation, and matched anterior and 
lateral images of the head should be obtained at 30 
minutes, I hour, 2 hours and as often thereafter as 
necessary to record changing cerebrospinal fluid. 

The cerebrospinal fluid dynamics in children are 
accelerated in reference to adults, and the activity 
normally should approach the area of the sagittal 
sinus by 12 hours. Even in older children nearly all 
radioactivity should be concentrated in the sagittal 
sinus by 24 hours. Delayed tracer clearance is usu- 
ally indicated, if much cisternal and cervical radio- 
activity persists at 24 hours, or if the radioactivity 
has not covered half the convexities by 12 hours. On 
this basis $ characteristic patterns are described: (a) 
no ventricular filling with early clearance (normal); 
(b) ventricular filling with delayed clearance; (c) 
ventricular filling with early clearance; (d) no ven- 
tricular filling with delayed clearance; and (е) a 
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foramen magnum block. These diverse patterns are 
discussed in relation to types of hydrocephalus noted 
on air studies, clinical severity, and presence or ab- 
sence of surgical cerebrospinal Huid shunts. 

Categories of communicating hydrocephalus in- 
cluded patients with progressive hydrocephalus and 
those with mild, or campensated hydrocephalus. Pa- 
tients with progressive disease exhibited ventricular 
filling with delayed clearance prior to surgical shunt- 
ing. Postshunt patients showed no ventricular filling 
and either early, or delayed cisternal clearance, un- 
less the shunt was performed late in childhood, 
was not functioning properly. [n most mild, or com- 
pensated cases a normal pattern was Ded: and in 
the 1 case of ventricular filling there was rapid clear- 
ance. 

All patients studied with noncommunicating hy. 
drocephalus had cerebrospinal fluid diversions be- 
cause of progressive hydrocephalus. Nineteen pa- 
tients were studied. Sixteen were proven aqueductal 
atresia on air studies. Preoperative cisternograms 
were done on 7 of these, and 6 exhibited no ventricu- 
lar filling, but delayed clearance from the cisterns. 
Postoperative studies were mostly normal. Two of 
the 3 remaining patients had blocks at the foramen 
magnum. The third had a proven Dandy-Walker cyst 
and, although the system was impermeable to air, the 

radiopharmaceutical readily penetrated the ventricu- 
lar system. 

Fourteen additional studies on a group of miscel- 
laneous conditions presented either normal studies, 
transient ventricular filling, or slight delavs in clear 
ance. 

The apparent aqueductal atresia that results from 
surgical shunting in cases of communicating hydro- 
cephalus effectively converts the disease to a non- 
communicating status, rendering the patient shunt 
dependent. Apparently, many situations spontane- 
ously compensate, or never become clinically signifi- 

cant. Therefore, the need for radiocisternographic 
classification of childhood hydrocephalus to differen- 
tiate progressive from compensated states, and to 
determine the appropriate therapeutic approach, 
seems to be a valid application of the procedure.— 


F. C. Petty, М.Р. 


Cua, Eung Man, Kuoury, GEORGE H., and 
Wary, Farip A. K. Collateral circulation in 
superior vena caval obstruction following 
ventriculoatrial shunt catheterization in hy- 
drocephalus. Radiology, March, 1972, 702 
605-611. (From: Department of Radiology 
and the Division of Pediatric Cardiology, 
West Virginia University School of Medicine, 
Morgantown, W. Va.) 


Thisarticle is a review of 7 cases of ventriculoatrial 
shunt in which follow-up superior vena cavograms 
were obtained for the purpose of studving the roent- 
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genographic anatomy of the collateral circulation of 
the superior vena cava. 

The development of the main collateral circula- 
tion in obstruction depends upon the site of the 
thrombosis in the superior vena cava. The thrombus 
site is classified as: (a) proximal to the azygos orifice; 
(b) above the azygos orifice; (c) at the junction of the 
azygos vein and the superior vena cava; and (d) fill- 
ing the entire vena cava and the subclavian vein 
beyond the internal mammary vein. 

The thromboses were due to the catheter and pro- 
duced either a partial or complete obstruction. 

Four main collateral channels in superior vena 
caval obstruction which were previously described by 
MclIntire and Okay are: (1) the azygos route; (2) the 
vertebral route; (3) theinternal mammary route; and 
(4) the lateral thoracic route. 

The authors use excellent reproductions of veno- 
grams to demonstrate the detailed roentgenographic 
anatomy of these main collaterals.— oA» G. Hutka, 


M.D. 


NECK AND CHEST 


POWELL, DAVID, SHIMKIN, PETER M., Dopp- 
MAN, Joun L., WELLS, Sam, AURBACH, 
GERALD D., Marx, STEPHEN J., KETCHAM, 
ALFRED S., and Porrs, JOHN T., JR. Primary 
hyperparathyroidism: preoperative tumor 
localization and differentiation between ade- 
noma and hyperplasia. New England 7. Med., 
June, 1972, 286, 1169-1175. (Address: David 
Powell, M.R.C.P., Endocrine Unit, Massa- 
chusetts General Hospital, Boston, Mass. 
02114.) 


Selective blood sampling of small thyroidal veins 
and radioimmunoassay for parathyroid hormone 
were utilized for preoperative localization of para- 
thyroid adenomas. 

Thirty-three patients were studied. Twenty-one 
patients with primary hyperparathyroidism diag- 
nosed by this method were confirmed at surgery. Five 
cases await surgery and 7 cases were considered not 
primary hyperparathyroidism. Differentiation. be- 
tween single adenomas and their accurate localiza- 
tion (13 cases) and multiple sources (hyperplasia vs. 
multiple adenomas 8 cases) was correct in all 21 
cases. 

Catheterization and radioimmunoassay techniques 
are presented. 

Further uses of this method to confirm atypical 
cases of primary hyperthyroidism and atypical loca- 
tions of adenomas in the mediastinum are suggested. 


—Donald P. Harrington, M.D. 


SHIMKIN, PETER M., DorrMaw, JOHN L., 
Роме, Davip, Marx, STEPHEN J., and 
KETCHAM, ALFRED S. Demonstration of para- 
thyroid adenomas by retrograde thyroid 
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venography. Radiology, Apr., 1972, 703, 63- 
67. (Address: P. M. Shimkin, M.D., Depart- 
ment of Diagnostic Radiology, Clinical Cen- 
ter, National Institutes of Health, Bethesda, 


Md.) 


Venography was performed in 22 cases of sus- 
pected hyperparath yroidism during selective thyroid 
vein catheterization to obtain blood for determina- 
tion of parathyroid hormone levels. 

Satisfactory venograms were obtained in 16 pa- 
tients and 4 revealed a discrete contrast blush which 
correlated well with elevated concentration of para- 
thyroid hormone found in the venous effluent from 
the blush area and with the size and location of a 
parathyroid adenoma removed at surgery. Three of 
the 12 patients with negative venograms had ade- 
nomas, and 3 of the 6 patients with inadequate veno- 
grams had adenomas. 

The best filling of the thyroid venous bed was 
generally obtained by injecting through the inferior 
thyroid veins. 

Insignificant contrast material extravasation oc- 
curred in only 2 instances, otherwise there were no 
complications. 

The causes of inadequate venography are: (1) pre- 
vious surgical ligation of thyroid veins; and (2) 
valves in the inferior thyroid veins. High quality 
venograms are necessary for the demonstration of the 
tumor blush. 

Combined with venous sampling for parathyroid 
hormone, retrograde venography is a valuable ad- 
junct in localizing parathyroid adenomas.—Wi//iam 


H. Roush, M.D. 


Рок, Roperr H., VASSALLO, CHARLES L., 
PLESSINGER, VIRGIL A., and WITT, RICHARD 
L. Pulmonary blastomycosis versus carci- 
noma a challenging. differential. dm. 7. 
Med. Sc., March, 1972, 263, 145-155. (Ad- 
dress: Robert H. Poe, M.D., Pulmonary Sec- 
tion, Cincinnati. Veterans Administration 
Hospital, 3200 Vine Street, Cincinnati, Ohio 
45220.) 

North American blastomycosis of the lung is a 
chronic fungus disease which presents difficult diag- 
nostic problems. The clinical manifestations are often 
nonspecific, as are the roentgenographic signs. The 
pulmonary lesions may be mass-like or infiltrative. 
They may cavitate, and to a variable extent are as- 
sociated with lymphadenopathy and pleural involve- 
ment. They may be associated with osseous or skin 
involvement, and are often erroneously suspected of 
being neoplastic. 

The clinical and laboratory features are equally 
misleading. The intradermal skin tests are frequently 
negative, and the complement fixation tests are also 
negative quite often. A high index of suspicion and a 
meticulous sputum collection technique are necessary 
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for definitive diagnosis. The specimens must be 
freshly collected, cultured for several weeks, and con- 
trolled against bacterial contamination. 

A review of the clinical records at several hospitals 
in Cincinnati over 10 years yielded 25 patients with 
proven pulmonary blastomycosis. Because of the 
clinical suspicion of neoplasm, several of these pa- 
tients underwent major surgical procedures and were 
only later found to have positive sputum cultures for 
Blastomyces dermatitidis. 

Percutaneous needle biopsy of lung lesions was 
presumably not employed in this patient group.— 


Rosalind H. Troupin, M.D. 


ABDOMEN 


Mircuinson, M. J. Some clinical aspects of 
idiopathic retroperitoneal fibrosis. Brit. 7. 
Surg., Jan., 1972, 59, 58-60. (From: Depart- 
ment of Pathology, University of Cambridge, 
Cambridge, England.) 


The clinical data on 40 patients with idiopathic 
retroperitoneal fibrosis are reviewed. Males out- 
numbered females by 3 to 1. 

The presenting symptoms were mainly due to 
blockage of hollow structures in the retroperitoneum. 
There was ureteric blockage in all patients, except 
one who presented with claudication due to narrow- 
ing of the aorta, and another who had abdominal 
distention secondary to narrowing of the colon. 
Only 4 patients, however, presented with oliguria. 
The majority had complaints such as: loin pain (16); 
often radiating to the groin (10); vague abdominal 
or low back pain (19); vomiting (16); anorexia (7); 
and considerable weight loss (11). The physical 
signs were minimal except for hypertension which 
was present in 17 patients. 

Urinary tract infection was present in ¢ patients 
upon presentation; however, another 10 patients be- 
came infected after instrumentation. Pyelography 
showed the typical ureteric obstruction and medial 
deviation at the level of L-3 or L-4. The erythrocyte 
sedimentation rate was elevated above 45 mm./hr. 
in all but 3 of the 31 patients tested. This examina- 
tion is of value in judging the progression of the dis- 
ease, especially after treatment. 

This disease may extend out of the retroperitoneal 
area. If this occurs, it has been called "systemic 
idiopathic fibrosis." Of the 40 patients reported, 4 
had involvement of the mediastinum, and 1 of the 
thyroid gland. This widespread nature, plus occa- 
sional associated arthritis, vasculitis, positive L.E. 
cell prep. and rheumatoid factors, has increased 
speculation that idiopathic retroperitoneal fibrosis 
may be a collagen vascular disease. This concept, 
however, has not been completely supported. 

The conventional treatment of ureteric obstruc- 
tion has been ureterolysis. In his patients, 38 uretero- 
lyses were performed. A success was defined as a 
functioning kidney on intravenous pyelography with 
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no more than very shght hydronephrosis at least 6 
months postoperatively. Surgery was successful in 
all 18 patients who had hydronephrosis on the initial 
intravenous pyelogram. Of the 9 with hydronephrosis 
demonstrated by retrograde pyelography, 5 were 
designated as a success. There were only 3 successes 
in the group of 11 patients who presented with a 
nonfunctioning kidney on intravenous pyelography. 
Although the short term results are promising, the 
disease may recur or progress to involve the initially 
uninvolved side. When ureterolysis is unsuccessful 
in restoring function, a nephrectomy is required to 
relieve the hypertension. 

Corticosteroids alone or in combination with sur- 
gery may have a role in the therapy of idiopathic 
retroperitoneal fi brosis.— Frederick Stitik, M.D. 


EATON, S. Воүр, Jr., FeRRuccr, JosepH T., 
Јк., BENEDICT, Kare T., JR., and Ma RGULIS, 
ALEXANDER F. Diagnosis of choledocholithia- 
sis by barium duodenal examination. Radiol- 
ogy, Feb., 1972, 702, 267-273. (Address: 
S. Boyd Eaton, Jr., M.D., Department of Ra- 
diology, Massachusetts General Hospital, 
Boston, Mass. 02114.) 


The most frequent cause of biliary obstruction dur- 
ing adult life sufficient to cause an obstructive Jaun- 
dice is a calculus of the common bile duct which has 
become impacted in its distal end. This impacted 
calculus produces mechanical irritation of the mucous 
lining of the duct resulting in edema of the duodenal 
papilla which becomes congested and swollen to a 
diameter several times that of the impacted stone. 
While obstruction secondary to neoplastic disease 
occurs less often, the symptom complexes produced 
by these 2 conditions can be almost identical and it 
is felt that all jaundiced patients should undergo 
roentgen examination of the gastrointestinal tract to 
try and differentiate between these 2 causes. 

The authors have studied 17 patients in whom the 
roentgen signs of choledocholithiasis were demon- 
strated preoperatively by conventional upper gastro- 
intestinal barium examination and/or hypotonic 
duodenography. The size of the normal papilla varies 
somewhat, but it is felt that any papilla larger than 
1.5 т.о cm. should be viewed with suspicion. The 
edematous duodenal papilla resulting from an im- 
pacted duct stone generally produces a smoothly 
rounded indentation on the inner duodenal border 
and this was found in 14 of these 17 patients, while 
3 showed irregular margins. In this series the average 
papillary size was 2.42.0 cm., but the dimensions 
ranged from 4.0 4.0 cm. to 1.3X 1.0 cm. 

The differential diagnosis of a prominent duodenal 
papilla includes periampullary carcinoma, papillary 
edema secondary to peptic ulceration and pancreati- 
tis, leomyomas and other spindle cell tumors, ectop:c 
pancreas, and unusually large but otherwise normal 


papilla. 


Vot. 116, No. 2 


Careful correlation of the clinical features and 
roentgen findings frequently will permit a definite 
clinical diagnosis, and because of this, the authors 
feel that radiologists should participate significantly 
in the preoperative work-up and diagnosis of choledo- 


cholithiasis.—Dozald N. Dysart, M.D. 


LEGGE, Davip A., and CARLSON, HARLEY C. 
Cholangiographic appearance of primary car- 
cinoma of the bile ducts. Radiology, Feb., 
1972, 702, 259-266. (From: Mayo Graduate 
School of Medicine, University of Minne- 
sota, and the Department of Diagnostic 
Roentgenology, Mayo Clinic and Mayo 
Foundation, Rochester, Minn.) 


All cases of primary carcinoma of the bile ducts 
seen at the Mayo Clinic in the past 10 years were re- 
viewed and, of these, 32 cases had satisfactory 
cholangiograms made either via percutaneous trans- 
hepatic injection or via T-tube injection. All 32 cases 
were either biopsied at surgery or evaluated at 
autopsy. All of them presented with obstructive 
jaundice; only 10 complained of abdominal pain. 

Of those 11 patients having lesions in the common 
bile duct, cholangiography in 7 cases showed abrupt 
occlusion of the common duct with dilatation of both 
intrahepatic and extrahepatic ducts proximal to the 
occlusion; 4 of these had abrupt but smooth occlu- 
sion and 3 had abrupt and irregular (polypoid) oc- 
clusion. Three of the 11 cases had an irregular partial 
occlusion of a short segment of duct, again with 
proximal dilatation. One case had irregular narrowing 
and deformity with poor definition between normal 
and abnormal segments and with only slight prox- 
imal dilatation. 

Of those 20 patients having lesions in the porta 
hepatis, cholangiography showed appearances vary- 
ing from narrowing to total occlusion of the common 
hepatic duct and proximal branches. If total occlu- 
sion was present, it often involved one of the hepatic 
ducts so that no contrast material (injected above 
the occlusion) would enter the other hepatic duct or 
the common hepatic duct. Contrast material instilled 
below the lesion would show a normal common bile 
duct but would only poorly, if at all, fill the biliary 
tree above the lesion. One case showed smooth, 
tapered, benign-appearing narrowing of the involved 
hepatic ducts, but both T-tube and percutaneous 
transhepatic instillations of contrast material were 
necessary to visualize both hepatic ducts due to the 
obstruction. 

The one remaining case had a lesion involving both 
the common bile duct and the porta hepatis. Cholan- 
giography showed diffuse narrowing of hepatic ducts 
and segmental narrowing of the common bile duct 
which produced a beaded appearance. 

The authors state that a cholangiographic study, 
showing a short, irregular stenosing lesion with 
sharply defined proximal and distal edges, is diagnos- 
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tic of ductal carcinoma as is an occlusive lesion of the 
duct associated with an irregular polypoid mass 
within the lumen. With an abrupt but smooth occlu- 
sion of the common duct, carcinoma should at least 
be strongly considered. To determine the full extent 
of the lesion, all of the biliary tree should be opacified 
by whatever means necessary. 

The differential diagnosis should also include car- 
cinoma of the head of the pancreas or of the ampulla 
of Vater if the lesion is in the distal portion of the 
common bile duct. Postoperative stricture should 
only be considered after reviewing the patient's sur- 
gical history to determine that its site correlates with 
the site of the lesion. Sclerosing cholangitis may pro- 
duce strictures of varying lengths and be associated 
with chronic inflammatory disease of the bowel, but 
3 cases in this series of carcinomas had chronic in- 
flammatory disease of the bowel. 

The authors stress that carcinoma must be con- 
sidered in all patients in whom cholangiography re- 
veals regions of ductal stenosis or occlusion. Patients 
with obstructive jaundice should not be considered 
normal, unless the entire biliary system is opacified. 


—L. M. Nikolai, M.D. 


WansHAW, ANDREW L., CHESNEY, THOMAS 
McC., Evans, GEORGE W., and MCCARTHY, 
Носн F. Intrasplenic dissection by pancre- 
atic pseudocysts. New England ў. Med., July, 
1972, 287, 72—75. (Address: Andrew L. War- 
shaw, M.D., Massachusetts General Hos- 
pital, Boston, Mass. 02114.) 


Pancreatic pseudocysts are formed by secretions 
escaping from the pancreas when it has been dis- 
rupted by pancreatitis. Aided by the protolytic 
enzymes in these secretions, pseudocysts tend to ex- 
pand and extend along tissue planes, occasionally 
entering areas as remote from the pancreas as the 
neck and the scrotum. Since the splenic capsule is 
continuous with the peritoneum that encloses the 
splenic vessels and covers the anterior surface of the 
pancreas, the splenic hilum is also a natural route of 
spread from pseudocysts in the tail of the pancreas. 

The authors report 4 patients, seen within a 6 
month period, in whom pancreatic pseudocysts pene- 
trated into the spleen. The expected complications of 
splenic rupture, splenic infarction, splenic artery 
hemorrhage, and splenic vein thrombosis were seen 
in varying combinations. 

Radioactive spleen scanning and selective celiac 
angiography clearly delineated the intrasplenic com- 
ponent of the pseudocysts. 

In each of these cases, surgery was successful and 
included a distal pancreatectomy as well as splenec- 


tomy.—Rosalind H. Troupin, M.D. 


GENITOURINARY SYSTEM 


MeryS, R., Knavovd, D., and CEkaNová, J. 
Beitrag zur Verbesserung der Infusionsuro- 
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graphie bei Patienten. mit herabgesetzter 
Nierenfunktion mittels Nephrotomographie. 
(Contribution by means of nephrotomogra- 
phy to the improvement of infusion pyelog- 
raphy in patients with impaired renal func- 
tion.) Röntgenblätter, Feb., 1972, 25, 67-66. 
(Address: Dr. med. René MetyS, Institut für 
Kreislaufforschung, Prag 4, Боасе 809, 
(55 3 


[n patients with impaired renal function, drip in- 
fusion pyelography yields more information than 
conventional intravenous pyelograph y. 

Further improvement can be obtained by means 
of 1 to 2 linear tomographic cuts from 7 to 9 cm. 
from the table top at the end of the infusion. 

The advantage of nephrotomography, particularly 
in patients with impaired renal function, was ap- 
parent in a comparison made between a group of 40 
patients with impaired renal function (the daily 
average glomerular filtration was even 6.83 and 
41.60 ml./min.) and a group of 20 patients with 
good or relatively good renal лс өп (glomerular 
filtration above 50.0 ml. / min.) who were subjected 
to drip infusion pyelography followed by nephro- 
tomograph v. 

In 7 of the 49 patients (17.5 per cent) of the first 
group, tomogr raphy yielded no additional informa- 
tion, in 28 patients (70 per cent) the renal contours 
were better seen on the tomogram, and in 17 (42.5 
per cent) the calyceal system could be better eval- 
uated. 

In 9 of the 20 patients (45 per cent) with good or 
relatively good renal function (second group), 
nephrotomography had no advantage over the rou- 
tine infusion pyelography; in addition, the improve- 
ment of the visibility of the renal contour and 
calyceal system was less than in the group with im- 
paired renal function. The value of tomography be- 
comes even more obvious, when the glomerular 
filtration is compared with the nephrotomograms: 
the importance of nephrotomography increases with 
the decrease of the glomerular filtration.— Peter F. 
Winter, M.D. 


SeECKER-Wacker, К. H., SHEPHERD, E. P., and 
CassELL, K. J. Clinical applications of 
computer-assisted renography. ¥. Nuclear 
Med., April, 1972, 73, 235-248. (Address: 
R. H. Secker-Walker, Department of Nu- 
clear Medicine, The Mallinckrodt Institute 
of Radiology, 510 South Kingshighway, St. 
Louis, Mo. 63110.) 


The renogram is a recording of the changing 
quantities of tracer hippuran in the nephron and 
renal pelvis, as well as blood within the kidney, and 
tissues around the kidney seen by the detector. The 
activity in the blood and the tissues around the 
kidney makes up a considerable part of the renogram 


Abstracts of Radiologic Literature 


OCTOBER, 1972 
curve in normal patients. As renal function decreases, 
this blood and tissue background accounts for even 
larger portions of the tracing, so that interpretation 
becomes difficult. 

If blood clearance is monitored by a detector 
placed over the precordium, an indication of over-all 
renal function is obtained. If 131 RISA is adminis- 
tered intravenously prior to the renogram and the 
precordial and renal activity determined, then an 
estimate of renal and extrarenal vascular back- 
ground activity can be made. Using a computer to 
calculate and subtract the background from the 
renogram curve, the method of computer assisted 
blood background subtraction (CABBS) renograph y 
(first described by Britton and Brown) was applied 
to 109 patients. 

To perform the study, the kidneys were localized 
with Hg!” chlormerodrin, the blood background 
measured after 5 microcuries I?! RISA, and the 
renogram recorded after administration of a weight 
standardized dose of 1% hippuran. Summed data 
from the renogram were recorded every 10secondsand 
punched on tape to be later processed by computer. 

In addition to subtracting "background" the 
“efficiency” of hippuran transport was determined 
by measuring the quantity of hippuran entering the 
kidney during the first 10 minutes, and comparing 
it with that leaving the kidney during the 10 minutes 
after flow starts. [Individual renal function, as es- 
timated from areas under the renogram curve, was 
compared to the number of dots in the renal area on 
a chlormerodrin scan. The correlation coefficient was 
0.96. 

CABBS was evaluated in normal patients and in 
those with hypertension, chronic pyelonephritis, 
ureteral calculi, chronic obstruction, polycystic 
kidney disease, renal failure, and a miscellaneous 
group. There was good correlation between blood 
clearance of hippuran and creatinine clearance. Also, 
decreased transport efficiency correlated with in- 
creasing blood urea nitrogen. In poorly functioning 
kidneys, where the conventional renogram shows a 
flat graph difficult to distinguish from absent func- 
tion, CABBS will indicate whether function is 
present, and whether poor function is due to paren- 
chymal disease or obstruction. 

CABBS renography, by providing a more physio- 
logically realistic tracing, allows a more accurate 
determination of relative function than can be ob- 
tained from the conventional renogram.—H. William 
Strauss, Major USAF, MC 


SHIH, SAMUEL C., Tauxe, W. New ton, FAIR- 
BANKS, VIRGIL F., and Taswrrr, Howarp F. 
Urinary excretion of Сг from labeled eryth- 
rocytes: an index of erythrocyte survival. 
7.4.M.A., May, 1972, 220, 814-817. (From: 
Mayo Clinic and Mayo Foundation, Roches- 
ter, Minn.) 


VoL. 116, No. 2 


After intravenous administration of chromium £1 
labeled red blood cells, the rate of urinary excretion 
of the chromium $1 is the function of the rate of de- 
struction of the red blood cells and release of the 
chromium from the RES. Blood cells lost by hemor- 
rhage do not contribute chromium to the urine. 
Eighteen patients, who had the following diagnoses 
were studied: normal; hemolytic anemia; severe 
blood loss (greater than бо ml./day); and iron 
deficiency and chronic blood loss (less than о 
ml./day). Blood was labeled with chromium çı by 
standard methods and the cells were washed and 
resuspended in saline. Separate 24 hour urine collec- 
tions were obtained over $ days for urine chromium 
51 content; 10 ml. blood samples were drawn each 
day for 1o days to determine the conventional red 
blood cell half life; and stool collections were ob- 
tained each day for fecal blood loss. 

The 3 normal patients had urinary chromium 51 
excretion half times of 48, £6, and 48 days (normals 
from prior studies had a mean half time of 52 days). 
The red blood cell half life measured 36, 25, and 29 
days (normal 28 days). Eight patients with hemo- 
lytic anemia had urinary chromium half times of 25 
and 42 days. The conventional red blood cell sur- 
vival gave values of 2 to 20 davs. One patient with 
severe blood loss had a prolonged urinary chromium 
51 half time excretion of 65 days, but a blood half life 
of only 16 days. In 6 patients with chronic iron de- 
ficiency, urinary chromium £1 excretion half time 
was slightly shortened, while the blood survival was 
also decreased. 

The urinary chromium ст excretion half time rep- 
resents the biologic half life of the chromium. It has 
the advantage of requiring only a small dose of 
radiochromium for labeling, and a very small 
quantity of blood (1 ml.) for labeling. However, the 
study requires complete urinary collections over a 4 
day period of time. 

The urinary excretion of chromium can be used as 
an index of red blood cell survival, which can sep- 
arate im vivo destruction of blood red cells from 
hemorrhage.—H. William Strauss, Major, USAF, 
MC 


Комек, C. D. R. The role of radiology in the 
assessment of patients after renal transplan- 
tation. ў. Canad. A. Radiologists, March, 
1972, 23, 10-15. (From: Toronto Western 
Hospital, Toronto, Ontario, Canada.) 


A study of 26 recipients of renal transplants with 
reference to findings in chest, urinary system and 
musculoskeletal system revealed that relevant roent- 
genograms may be of considerable benefit in patient 
management. 

The chest abnormalities may be those associated 
with rejection, infection, or nonspecific findings due 
to coexistent pulmonary disease or resulting from 
complications of a major operation. Rejection mani- 
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fests itself as pulmonary edema or as the question- 
able entity of transplant lung. The latter may be a 
distinct pneumonitis associated with decreasing ster- 
oid therapy. Both are associated with typical clinical 
findings, in the absence of which any pulmonary in- 
filtrate should be considered infectious in origin. 

The organisms recovered from lung biopsies or 
autopsies in 20 patients were Staphylococcus aureus, 
Diplococcus pneumoniae, Hemophilus influenzae, 
Pseudomonas aeruginosa, Candida albicans, Pneumo- 
cystis carinii, Aspergillus fumigatus, and Cytomegalo- 
ous. 

Chest roentgenograms were suggestive of a specific 
disease in only 30 per cent of the cases. 

Plain film roentgenograms of the kidneys are of 
limited value. The kidney transplanted into the iliac 
fossa has little perinephric fat, and size can rarely be 
assessed unless the poles have been marked with 
clips, and even these may become displaced. 

Renal angiography, performed by catheterization 
of the iliac artery or, occasionally, the iliac vein, is 
useful in demonstrating abnormality (stenosis) at the 
site of anastomosis to renal artery or vein. Selective 
catheterization is considered inadvisable. Edema, an 
accompaniment of rejection, causes delayed filling 
and emptying of the arterial tree. Venous thrombosis 
usually requires venography for demonstration. 

Evidence of renal osteodystrophy, especially in pa- 
tients receiving hemodialysis, is often present pre- 
operatively but may heal dramatically postopera- 
tively. Avascular osteonecrosis, a complication of 
steroid therapy, and metastatic calcification and 
periostitis as a result of chronic renal failure are seen. 
In 1 patient, the calcifications cleared dramatically a 
few months after successful transplantation. In an- 
other patient, periostitis was seen arising after suc- 
cessful transplantation.—Lois Cowan Collins, M.D. 


BookKsrEIN, JOSEPH J., ABRAMS, HERBERT L., 
BUENGER, RicHarp E., Lecky, JAMES, 
FRANKLIN, STANLEY S., Reiss, Mark D., 
BLEIFER, KENNETH H., KLATTE, EUGENE C., 
VaRADy, PauL D., and MaxweLL, Mor- 
ron H. Radiologic aspects of renovascular 
hypertension. Part 2: The role of urography 
in unilateral renovascular disease. 7.7. M. A. 
May, 1972, 220, 1225-1230. (Address: Joseph 
J. Bookstein, M.D., University of Michigan 
Medical Center, Ann Arbor, Mich. 48104.) 
An attempt was made to determine the usefulness 

of urograms in predicting surgical results in unilateral 

renovascular hypertension. Satisfactory rapid se- 
quence urograms were available in 398 patients with 
unilateral main renal artery disease, and 259 had 

reconstructive or ablative surgery. Follow-up in 179 

found 158 favorable results and 41 failures. 

Major urographic features were disparity in renal 
length, calyceal appearance time, and concentration 
on late roentgenograms. With 80 to 99 per cent reduc- 
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tion in luminal diameter of a renal artery as judged 
by arteriography, 83 per cent of patients had an ab- 
normal urogram. Delayed appearance time was the 
most frequent abnormality. With stenosis of 50 per 
cent or more, this finding was present in $9 per cent 
of the patients. 

Ancillary urographic features (ureteral notching, 
decreased volume of the collecting system, or spidery 
calvces) were present in 49 per cent of patients. 

In patients with essential hypertension, the uro- 
gram was normal in approximately go per cent of pa- 
tients. 

Urography alone is a safe, simple and inexpensive 
screening procedure for unilateral renovascular dis- 
ease, but there is an incidence of 10 per cent false 
negative results. The incidence of false positive re- 
sults 18 not excessive. 

Urography alone did not enable discrimination be- 
tween favorable and unfavorable responses to sur- 


gery.— Lois Cowan Collins, M.D. 


NERVOUS SYSTEM 


Носраһт, К. Les angiomes de la moëlle et leur 
traitement chirurgical. (The angiomas of the 
spinal cord and their surgical treatment.) 
Presse méd July, 1971, 79, 1533-1537. 
(From: Service de Neuro-Chirurgie, Hópital 
Lariboisiere, 2, rue Ambrotse-Paré, Paris, 
France. ) 


Congenital vascular malformations within. the 
spinal cord, or along it, are often little understood 
and wrongly diagnosed as multiple sclerosis, or 
m velitis. 

Arteriography has greatly elucidated the study of 
such cases, and enabled the localizations of the lesion 
(consisting of abnormal arteriovenous shunts) and 
thereby pointing the way of the surgical approach 
Gf feasible). 

[n the experience of the author, two-thirds of the 
go cases angiographed (method developed at their 
hospital by Djindjian) and subsequently treated 
surgically, showed improvement, and 1 case was 
cured.— Yirair N. Sarian, M.D. 


SKELETAL SYSTEM 


ScHaJowicz, F., CABRINI, R. L., and Simes, 
Y. R. J. Microscopía electrónica del “ada- 
mantinoma" de los huesos largos. (Elec- 
tronic microscopy of adamantinoma of the 
long bones.) Rev. Ortop. у Traumat., Nov., 
1971, 76, 185—194. (Address: Dr. F. Schajo- 
wicz, Centro de Patologia Osea, Hospital 
Italiano, Buenos Aires, Argentina.) 

This article describes in detail the histologic char- 


acteristics of these tumors in 2 cases studied by the 
authors. Both patients were young boys, 11 and 16 
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years old, and in both cases the tumor originated in 
the tibia. 

The authors conclude that these tumors are def- 
initely epithelial in origin. They found certain his- 
tologic features that would differentiate these long 
bone tumors from similar lesions found in the 
maxillary bones.—u/ian B. Alvarez, М.Р. 


WiLPPULA, E., and VAHVANEN, V. Chondro- 
malacia of the patella: a follow-up study of 
25 cases treated with chondrectomy. Acta 
orthop. scandinav., 1971, 42, 521-527. (From: 
Department of Orthopaedics and Trauma- 
tology, University Central Hospital, Hel- 
sinki, Finland.) 

'The authors discuss the clinical findings in 35 pa- 
tients with chondromalacia of the patella and report 
a follow-up study of 25 of these cases, who were fol- 
lowed for a mean of 6.2 vears after being treated with 
chrondrectomy. 

Twenty-one of 35 patients give the history of some 
kind of injury to the knee Joint. A previous tendency 
to luxation of the patella was observed in 2 patients. 
The average duration of clinical symptoms prior to 
operation was 3 years. Most patients experienced 
pain while walking. Compression of the patella 
against the femur was painful in 19 patients. Crepita- 
tion was noted on compression of the patella in 30 of 
the patients and not recorded in 5. 

The preoperative roentgenographic findings were 
normal in 15 patients; unevenness of the under 
surface of the patella was observed in 3 cases. The 
remaining patients had other changes of osteo- 
arthritis. 

The patients were treated by shaving of the 
patellar cartilage. Patellectomy was not performed. 
At the time of operation meniscal rupture was noted 
to be present in 12 of 35 patients. The authors, 
therefore, feel that preoperative arthrography would 
be important in the work-up of these patients. 

The clinical results of chondrectomy in patients 
with chondromalacia of the patella was considered 
good in 13 cases, fair in 8 and poor in 4.—Eugene C. 


K atte, M.D. 


VAN ANDEL, J. G. Synovial sarcoma: a review 
and analysis of treated cases. Radiol. clin. et 
biol., 1972, 47, 145—159. (Address: Consultant 
Radiotherapist, Rotterdamsch Radio-Thera- 
peutisch Instituut, Groene Hilledijk 297, 
Rotterdam-Zuid, The Netherlands.) 

The author reports on the results in 28 patients 
with synovial sarcoma treated at the Rotterdam 
Radiotherapy Institute in Rotterdam, Netherlands. 

This rare tumor, which is commonest between the 
ages of 20 and до years, and slightly more frequent 
in men than women, often presents as a symp- 
tomless swelling and is not necessarily restricted to 
the joint region. Synovial sarcomas grow by con- 















Clean bowel means clear picture. X-PREP Liquid 
is designed specifically for preradiographic bowel cleansing— 
without enemas, suppositories, or overhydration. 


Good-to-excellent visualization is usually obtained 
with a single, simple dose.* No residual oil droplets 
(as is often the case with castor oil) obscure the picture. 


Pleasant taste of X-PREP Liquid meets with high patient 
acceptance.* Simplicity and ease of administration 
are appreciated by the patient at home, by 
the nursing staff at the hospital. 
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Show this processor ad 
to your fingers. 


With Sakura's QX-1200 X-ray 
film processor, you can change 
from 90-second to 3-1/2 minute 
processing by just pushing a but- 
ton. No other processor has this 
feature, which makes the 1200 a 
bit of good news for your fingers. 


Exclusive Distributors 
Western Hemisphere 


For you, the 1200 provides a big 
output from a small unit (only 5.5 
square feet of floor space), is easy 
to operate and service, and gives 
you years of low-maintenance op- 
eration. It has direct developer 
and dryer temperature readings, 


KEUFFEL & ESSER X-RAY, INC. 
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and offers automatic feed for roll 
and cut film as an option. 
THIS PART IS FOR YOUR HEAD 
If you'd like further information, 
send for our catalog. 
Keuffel & Esser X-Ray, Inc., 750 
Huyler St., Teteboro, N. J. 07608. 
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Sakura's QX-Matic-S 3-1/2 min- 
ute processor is ideal if you've 
developed aching feet from walk- 
ing to a centralized processor. 

The QX-Matic-S lets you de- 
centralize. You can put a QX- 
Matic-S in the operating room, 
you can put one in the emergency 
room, you can even put one in 
the special procedures room. And 
since they only cost about $4000 


each, you can do it without put- 
ting your budget into a bind. 

The processor can be con- 
verted to two minute operation 
without extra cost. An optional 
automatic feed and take-up for 
roll and cut film eliminates hand 
feeding. There's also a self con- 
tained replenishing system for 
developer and fixer that operates 
automatically. 
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easy to operate and easy to get to. 
That's the QX-Matic-S. 
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above what you have now? 
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For the hospital which planned to take up special 
procedures but thought that the equipment was too 
expensive... 





: ... for the hospital which has already one or more 
special procedure rooms but needs increased ca- 
pacity... 


... the SCHONANDER PUCK cutfilm changer with 
auxiliary angio top and optional leg arteriography at- 
tachment presents an economical way to create ade- 
quate angiographic facilities in any gastro-intestinal 


(JE L^ examination room. 
^" Allows you to take advantage of existing X-ray installation for catheterization under fluoroscopic control and for auto- 
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matic serial radiography on the PUCK film changer. Low absorption auxiliary top slides on fluoro table; raises to vertical 
position for space-saving storage when not in use. PUCK vertically adjustable for 2:1 magnification. Optional 5-step leg 


arteriography attachment with automatic kV-reduction and back-tracking capability. 

PUCK, with 20 film (14" x 14") capacity and punch card controlled programmer for up to 2 exp./sec., is particularly well 
suited for abdominal and peripheral angiography. Numerous PUCK installations in the United States have given PUCK a 
reputation for high image quality . . . dependability . . . ease of operation. 
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Off The Most Important 
Advance In Radiographic 
Processing in Years 


A system so advanced, it will open a 
new era of radiographic image quality. 
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"quality." The advanced quality control 
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Agfa-Gevaert CURIX films employ the 
latest computerized techniques for as- 
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Next week 
your 70mm films 
can look like this! 


It takes one day to replace your present A technological advance offers a thin 
6 inch intensifier tube Cesium lodide input screen 
with a new Cesium lodide tube. combining high resolution with high 


x-ray absorption. 
Actually it takes only 2 hours, 


but we use the rest of the day for During our field evaluation, one customer 
focusing the optics, wanted to write the Nobel Prize committee, 
adjusting dose rate levels another simply celebrated with 

and generally optimizing performance. a champagne party. 


PHILIPS MEDICAL SYSTEMS, INC. 


A NORTH AMERICAN PHILIPS COMPANY 
710 Bridgeport Avenue, Shelton, Conn. 06484 


Send for your copy of "The Quality Image”; 
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Does your barium suspension 
contain a secret ingredient? 
Such as contamination, perhaps? 


Recent published material shows that "Bacterial 
contamination* was found on three occasions 
in barium sulfate suspensions prepared for use 
in examination of the gastro-intestinal tract.’ 


redi-FLOW^2 takes that suspense out of barium 
sulfate suspension with terminally sterilized 
individual doses — the ultimate step in 
prophylaxis. '! 


Three recent isolated instances show that the 
possibility of contamination in barium sulfate 
preparations is a cause for concern. Circum- 
stances indicate that patient-personnel contact 
is the most likely source. 





redi-FLOW’, the instant barium suspension in 
individual dosage cans... reduces the danger of 
such contamination to the minimum. 


What's more, redi-FLOW is a valuable time- 
saver with: Uniform viscosity for consistent, 
reproducible film results; no tedious preparation 
or messy cleanup; fewer patient problems 
because redi-FLOW goes down deliciously. 


redi- FLOW —the simpler, safer, barium 
sulfate suspension .. . available in Gastric and 
Colonic forms. 


Flow Pharmaceuticals. Inc. 
936 Commercial Street 
Palo Alto, Calif. 94303 








* Escherichia coli, Klebsiella, Streptococcus 
faecalis, Pseudomonas, Achromobacter, 
Aerobacter, Clostridia. 

! Radiology, 97:182-3, Oct. 1970. 





DIGITAL DOSIMETER designed to meet dosimetry requirements in radiation 
therapy, diagnostic X-ray and radiation protection work. 


FEATURES 

DIGITAL READOUT 

EXPOSURE READINGS IN mR and R 

EXPOSURE RATE READINGS IN mR/MIN and R/MIN 
0.1mR/1 PICOCOULOMB RESOLUTION 

2000R/20 MICROCOULOMBS RANGE 

PRECISION 0.5% FULL SCALE 

CHAMBERS AVAILABLE FROM 0.2cc to 30cc 
UNIQUELY GUARDED POLARIZATION VOLTAGE 
BACKGROUND SUPPRESSION 


APPLICATIONS 
EXPOSURE CALIBRATIONS 
HALF-VALUE LAYER (HVL) DETERMINATIONS 
INTERCAVITARY MEASUREMENTS 
DEPTH DOSE MEASUREMENTS 
PRIMARY AND SECONDARY BARRIER TRANSMISSION MEASUREMENTS 
X-RAY HEAD LEAKAGE CHECKS 
SCATTER RADIATION CHECKS * Digital dosimetry for diagnostic 


pe : and therapy X and Gamma rays. 
|| Capintec Inc. 


| 63 E. Sandford Blvd. Mount Vernon, N.Y. 10550 Tel. 914-664-6600. 





Advanced quality 
control systems make 


AGFA-GEVAERT 


[GEVAERT) medical x-ray films 
the standard of the world! 
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nitoring station Agfa-Gevaert x-ray film manufacturing plant. 








Clinical 
Radiotherapy 
Sources 


Amersham /Searle has a range of sources designed for 
maximum integrity, convenience in handling and safety 
for both operator and patient. 



























Cesium-137 for Interstitial and Intracavitary Use. 
Needles and tubes of welded platinum-iridium alloy 
containing Cesium-137 in insoluble form. All activities stated 
in terms of milligrams radium equivalent. 


Clinical Beta Sources. 
Ophthalmic Applicators 
Surface Applicators 

Teletherapy Sources 
Extracorporeal Blood Irradiators 


Please write or call our home office—details of 
specifications and prices will be sent on request. 





mem Amersham/Searle 


OUR SPECIFIC ACTIVITY IS SERVICE. 
AMERSHAM / SEARLE CORPORATION: 
An Activity of G. D. Searle & Co. and the Radiochemical Centre 
2636 S. Clearbrook Drive/Arlington Heights, Illinois 60005 
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The new TherX universal | 
radiation therapy simulator | 
is in a class by itself in 
oviding the highest degree 
of precision, versatility, and 
convenience. A unique 
feature is the 12-1/2" image i 
intensifier-television сий for 
viewing large treatment fields. 
Using diagnostic x-rays, TherX 
provides means for pinpointing 
tumors, confirming entry and exit 
ports, and verifying beam cover- 
age at every phase of the treatment. 
Thus, the vital radiation beam / 
patient relationship can be studied 
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and trial setups made under 
conditions comparable to 
actual treatment. TherX 
operation is controlled at the 
patients side, or remotely 
with console readout of all 
significant treatment factors. 
TherX is equally valuable as a 
teaching tool, or as an aid to the 
most sophisticated radiotherapist 

in developing comprehensive 
treatment plans for Co, linear 
accelerators, or in brachytherapy 
planning. Picker Corporation, 

595 Miner Road, Cleveland, 

Ohio 44143. Images for health. 
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ONE OF THE C.I.T. COMPANIES 





Photo: Courtesy Boston Hospital for Women, 
and Joint Center for Radiation Therapy, 
Harvard Medical School 


Vot. 116, No. 4 


also treated with irradiation, 3 of whom had meta- 
static disease and a fourth who had evidence of tu- 
mor remaining at the margins of enucleation. 

The treatment modality was supervoltage therapy, 
with the exception of 1 case treated with an ortho- 
voltage machine. Most patients were treated with 
lateral fields and the mid orbital dose ranged from 
4,900 to 6,000 rads in 25 to 106 days. 

The results revealed preservation of vision and 
survival with no evidence of disease in § of the 12 
patients; 11 patients survived from 2 to 16 years 
without evidence of active disease. The 1 death oc- 
curred, when the parents refused enucleation after 
recurrent disease had become evident. 

The authors conclude that there was no greater 
morbidity following radiotherapy as compared to 
primary enucleation and that there was effective con- 
trol of recurrent tumor. On the basis of these results 
they believe that primary radiation therapy should 
be carried out in early unilateral or bilateral cases 
and that enucleation should be reserved for radia- 
tion failure.—Rodert P. Andrews, M.D. 


SIMON, NORMAN, LESNICK, GERSON J., LERER, 
WILLIAM N., and BACHMAN, ARNOLD L. 
Roentgenographic localization of small le- 
sions of the breast by the spot method. Surg., 
Gynec. & Obst., April, 1972, 734, 572—574. 
(From: Departments of Radiotherapy, Sur- 
gery, and Radiologv, Mount Sinai Hospital, 
New York, N. Y.) 

At times mammography can demonstrate small 
lesions in the breast that can not be felt. This has 
created a problem of precise localization of lesions, 
so that they can be removed for examination by a 
pathologist. The difficulties are augmented because 
the position of the breast during operation is different 
from its position during roentgenographic examina- 
tion. 

The authors have adopted the following technique 
for the precise localization of breast lesions: the 
cephalocaudad and lateral roentgenograms of the 
involved breast are studied to give an approximate 
localization of the nonpalpable but visualized le- 
sions. A small syringe is then loaded with a mixture 
of less than o.1 ml. ethiodol and o.1 ml. Evans blue. 
The skin overlying the lesion is anesthetized and a 
20 gauge needle is inserted into the breast tissue as 
close to the lesion as possible. An attempt is made 
to strike the lesion precisely and image intensified 
fluoroscopy 1s sometimes of technical assistance. The 
position of the needle is confirmed by repeat roent- 
genograms and the needle is repositioned if neces- 
sary. The mixture of radiopaque material and dye 
is then injected in a single spot at the presumed 
lesion. Cephalocaudad and lateral roentgenograms 
of the breast are repeated and a relationship 15 es- 
tablished between the suspect lesion and the radio- 
paque material and visible dye. 
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When the patient 1s operated, the surgeon finds 
the tissue colored by the dye. He is confident of re- 
moving the suspect lesion because of its relationship 
with the blue dve which is readily visible at opera- 
tion. 

The technique is illustrated with 6 roentgeno- 
graphic reproductions.—FEugene C. Klatte, M.D. 


Torné, E. VENDRELL. (Barcelona, Spain.) 
Estudio del drenaje linfático fisiológico de la 
mama con isótopos radiactivos. (Radio- 
isotopic study of physiologic lymphatic drain- 
age of the normal breast.) An. méd. Bar- 
celona, Aug., 1971, 57, 3447357: 

The lymphatic pathways of 250 normal breasts 
were studied. 

The isotope used was colloidal Au!’ with an 
average particle size of 33 A. The injected volume 
was 0.3-0.§ cc., giving a dose of 200 microcuries. 

Fifty breasts were injected in the superolateral 
quadrant, о in the inferolateral, £o in the supero- 
medial, 50 in the inferomedial, and 50 in the sub- 
areolar area. Scans were obtained 24 hours after the 
injection, depicting lymph node uptake. 

The following table gives the percentage opacifica- 
tion of the different lymph node groups according to 
the site of injection: 


Internal Supra- 


Axillary mam- clavicu- 

mary lar 

Zo Ф Фо 

Superomedial quadrant 94 62 6 
Inferomedial quadrant 68 86 2 
Superolateral quadrant 98 36 4 
Inferolateral quadrant 90 бд 4 
Subareolar area 100 20 о 


It is noted that the internal mammary lymph 
nodes are significantly involved in the drainage of 
all the areas of the breast; this should be considered 
in therapy planning. 

The author favors surgical resection of the internal 
mammary lymph nodes in all cases of breast cancer. 


—Fulian B. Alvarez, M.D. 


Lusin, E., and Lewirus, Z. Blood pool scan- 
ning in investigating hepatic mass lesions. 
Seminars in Nuclear Med., April, 1972, 2, 
128—132. (Address: E. Lubin, M.D., Depart- 
ment of Nuclear Medicine, Tel Aviv Univer- 
sity Medical School, Petah-Tikva, Israel.) 


Liver and spleen scans obtained with the ad- 
ministration of tracer labeled colloid disclose the 
presence, location, and size of space-occupying 
lesions in the liver, but do not distinguish. their 
vascularity. 

To differentiate the vascularity of space-occupy- 
ing lesions (SOL) a blood pool scanning using in- 
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dium 113m was performed after the standard col- 
loid scanning. A comparison of the relative vascu- 
larity in a lesion between the colloid scan and the 
blood pool scan was obtained in: cysts; abscesses; 
metastases; hepatoma; and hemangioma. 

The only lesion. with increased vascularity in a 
space-occupying lesion compared to the surrounding 
liver was hemangioma. 

Cysts, abscesses, metastases and even hepatoma 
had vascularity usually less, or at most equal to 
that of the surrounding liver. 

The technique of performing blood pool scanning 
on patients with space-occupying lesions in the liver 
scan is useful in differentiating the vascular from the 
nonvascular lesions.—H. William Strauss, Major, 


USAF, MC 


Kacan, A. R., Harermann, M., HAMILTON, 
M., Pierce, R., MORTON, D., and JOHNSON, 
R. Etiology, diagnosis and management of 
pericardial effusion after irradiation. Radiol. 
clin. et biol., 1972, 47, 171-182. (Address: 
A. R. Kagan, M.D., Cedars-Sinai Medical 
Center, Cedars of Lebanon Hospital Divi- 
sion, Division of Radiation Therapy and 
Nuclear Medicine, Los Angeles, Calif. 90029.) 


The use of supervoltage radiation in the treatment 
of Hodgkin's disease has permitted higher sub- 
cutaneous tissue doses, which in case of radiotherapy 
over the mediastinum can lead to pericarditis with 
pericardial effusion. This can progress to constrictive 
pericarditis with complete obliteration and fibrosis 
of the pericardial space and may also lead to ad- 
vanced myocardio-fibrosis and endocardiopathy. 

In this study, supervised by the National Cancer 
Institute, in the 33 years between January 1965 
and June 1968, 10g patients were included. Twenty- 
two per cent of these patients developed pericardial 
effusion following irradiation; most of these patients 
were treated with anterior fields only. 

Statistical analysis of the data with the aid of a 
computer reveals that the estimated risk of peri- 
cardial effusion at go per cent local control of 
Hodgkin's disease, is 8 per cent in those patients who 
have involvement of the mediastinum, 2 per cent in 
those who have a normal mediastinum and 4 per 
cent for all patients, when opposing portals are used. 
The calculated dose to the anterior heart is in the 
5,000 to 7,000 rad range when equally weighted op- 
posing fields are not used. 

Preferred treatment of pericarditis with effusion 
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secondary to irradiation for Hodgkin's disease is 
early pericardiectomy. This conclusion is drawn as 
most of the patients who were treated in this fashion, 
because of pericardial constriction or elevated venous 
pressure, did well. Why some patients with peri- 
cardial effusion secondary to irradiation will have an 
eventual benign course in the absence of surgery is 
not clear. The authors urge elective surgery in 
asymptomatic patients of this type with long-stand- 
ing pericardial effusion. 

Some interesting case reports are also presented in 
this study, emphasizing the need for early pericar- 
diectomy and also proving that exploratory thoracot- 
omy in these patients often reveals an unsuspected 
persistent Hodgkin’s disease. 

Among the conclusions drawn is a recommenda- 
tion that opposing fields should be used to treat the 
mediastinum if a total dose of 4,000 rads to the mid 
chest is desired to produce a 9o per cent local control 
of Hodgkin's disease, without a major incidence of 
radiation-induced pericardial effusion.—Rodert P. 


Andrews, M.D. 


CAMERON, 5. J., Grant, I. W. B., PEARSON, 
J. G., and Manqvzs, C. Prednisolone and 
mustine in prevention of tumour swelling 
during pulmonary irradiation. Brit. M. 7., 
Feb., 1972, 7, 535-537. (From: Respiratory 
Diseases Unit, Northern General Hospital, 
Edinburgh; Department of Respiratory Di- 
seases, University of Edinburgh; and Radio- 
therapy Unit, Western General Hospital, 
Edinburgh, Scotland.) 


Ventilatory function declines during the early 
stages of irradiation for bronchial carcinoma. This 
decline is potentially dangerous, if the tumor nar- 
rows the trachea or both main stem bronchi. 

The protective effect of preliminary treatment 
with prednisolone or mustine before irradiation was 
studied in 88 patients by serial estimation of forced 
expiratory volume and forced vital capacity. 
Twenty-three patients received prednisolone by 
mouth, 24 patients had mustine intravenously and 
41 had no preliminary treatment. 

Both prednisolone and mustine prevented a sig- 
nificant decline in ventilatory function due to tumor 
swelling. Prednisolone was marginally superior. 

It is concluded that all patients at risk should be 
treated with oral prednisolone, 20 mg. daily, for 1 
day before and 2 days after the first fraction of ir- 
radiation. —Eugene C. Klatte, M.D. 


TABLESIDE 
OR REMOTE: 


systems that 
answer growing 


information 





The choice is yours. Two procedural 
means to achieve needed diagnostic 
information. 


But, whether you prefer working at 
tableside, or from remote, the two 
General Electric systems described 

inside start on common ground. Each 
performs a variety of radiographic, 
fluoroscopic and tomographic procedures 
to assure versatile information capability. 


GE innovation allows for individual 
variances in personal preference, 
specific procedural requirements and 
hospital building or financial limitations. 
50, you can choose the system you 
need or team them in your department. 
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The Tableside Approach: 


Deluxe R&F rooms 
with planned versatility 


The key word is "planned." 
Because, a system's 
information capability is only 
as good as its combination 
of components. 


That's why—as a starting 
point for planning your 
equipment needs— General 
Electric offers this Deluxe 
H & F Procedures Room for 
your consideration. 


By design, each component 
complements the others so all 
work together at maximum 
efficiency. Like the x-ray 
tube and generator. Choose 
the combination that's 
output-matched to your range 
of procedural needs. Then, 
integrate systems safety with 
the Sentry'" collimator 
automatic beam limiting 
system; conforms to HEW 
specifications. 








You have at your command a 
variety of visualization and 
image recording technics. 
The Fluoricon* 300 image 
intensifier's TV fluoroscopy 
permits dynamic studies, with 
enhanced video tape 
recording integral. Also, 
provides normal fluoro levels 
for back up recording. 


And, the image system could 
include a 105 mm photospot 
camera with a frame rate up 
to 12 per second. 

The Monitrol*^/90 table, with 
90°-90° angulation and 
four-way shift top, facilitates 
views from any desired 


position, including steep-angle 


technics. Spot-film recording 


is provided by your choice of 
front or rear loading devices. 
With push button controls 
select automatic sequencing 
up to four on one, and 
collimation to film format. 

A power assist assures smooth 
travel for scanning. The 
device glide-parks to clear 
the table top. 


With this system you can also 
perform Bucky radiography; 
and, can extend procedural 
capability to conduct linear 
tomography with GE's 
Ordograph™ tomo unit. 

Your GE representative can 
help you plan the precise 
system you need... the 
tableside approach to 
procedural versatility and 
optimum information capability. 


Or, consider these advantages 
of a remote diagnostic x-ray 
system... 








The Remote Approach: 


Telegem 90 combines 


multi-procedure capability 
With push-button convenience 





In this room, as in the 

Deluxe R & F Procedures 
Room, you can conduct 
fluoroscopy, radiography and 
tomography. But, with a 
different means to that 
procedural end: all components 
are totally integrated as a 
system; and, you control all 
functions from remote. 


For example, anatomical 
variance fluoroscopy (AVF). 
This unique technic permits 
views of formerly difficult-to- 
see areas without changing 
the patient’s anatomical 
position. To accomplish it, 
Telegem 90's tube unit 
angulates up to 40 degrees 
longitudinally, while the 








under-table intensifier moves 
to maintain beam centering. 
The unit also angulates up to 
15 degrees laterally. 


For scanning, the intensifier 
and tube unit move instead of 
the patient. They travel 
through 20 inches, fast enough 
to follow a single barium 
swallow down the esophageal 
tract. For extended scanning, 
up to 80 inches, the top 
automatically moves at the 
intensifier’s travel limit. 
Bucky-quality radiographs, at 
a fixed 43 inch source-image 
distance, are push-button 
programmed; permit multiple 
film formats up to six on one. 


Magnification technics, too, 
are possible for radiography 





inches. The top also adjusts 
longitudinally and laterally, 
and the table angulates 
90°-90°, for precise patient 
positioning. 

And, you can select either 
zonography or tomography. 
Even intermix them with 
conventional radiography on a 
single film. 


A GE generator is 
power-matched to all 
procedural needs. And, all 
power factors, technics, 
procedure change-over, 
and programming are 
remote controlled. No lead 
aprons or gloves. So, while 
Telegem 90 works harder to 
solve your patient load 
problems, you're less tired at 
the end of a long schedule. 





Innovation 

in leasing and 
service 

rounds out each 
GE systems 
approach 


Once your equipment needs have 
been determined, choose the GE 
financing and service programs that 
can get and keep your system— 
tableside and/or remote — operating 
with minimum downtime. 


GE Mind-Easer leases are designed to 
provide financial peace of mind. 
They're flexible. Can be individualized 
to match your requirements. One 
example: Maxiservice* the full-service, 
true-lease and maintenance plan. It 
covers everything, including parts and 
labor, with a budgeted monthly 
charge. No capital investment. Or, 
choose a Mind-Easer lease with 
service or parts only; plus a selection 
of straight lease contracts. 


A variety of service plans cover all 
GE equipment. One of them, Planned 
Maintenance Service (PMS), features 
periodic inspection and service calls, 
with parts replaced for the parts cost 
only. But, whatever the plan, what's 
important is the man who serves you. 
GE service technicians attend training 
programs at the company's Medical 
Systems Institute. This unique service 
education center keeps seasoned 
veterans technologically up to date, 
brings new men rapidly up to full 
service proficiency. 





Ask your GE representative for details or 
to tailor a leasing, rental, purchase and/or 
service plan to your individual needs. 
General Electric Medical Systems, 
Milwaukee, Toronto, Liege. 


GENERAL QD ELECTRIC 


ow to add 50% to the capacity 
of your radiology department 
by using the broom closet 


across the hall. 





Give us any space to work with. As small 
as 9 feet by 12 feet. We'll give you a 
completely self-contained chest x-ray room 
that will handle a// your routine chest work. 
A room that will relieve 
equipment of an inefficient load. A room 
that puts volume-work where it belongs— 
and frees your expensive hardware for the 
work it does best. 

Specifically, we'll supply you with our 
Chest-O-Mat unit. It's about the only way 


effective job on big volumes 


your other 


to do a reall y 


of chest x-rays. Its patented transport 


LH AUTOMATIC SERIOGRAPH 


Litton Des Planes. Illinois 60018 


system holds 100 sheets of 14” x 17” film. 


Which it converts to finished, ready-to- 

examine film, via its own processor, in 2 

minutes. You never have to touch it. 
Take a good lo 


space. It may be costing you too much 


money, too much time, and inefficient us 
of your people. Chest-O-Mat can change 


that. 9' x 12’ is all it needs. 
Whoever thought 

you'd find the end of 

the rainbow in a 


broom closet? 
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How strong the rest of the chain is doesn't matter. 






























It's as true in a fluoroscopic image chain as it is in any 
other chain. Every link has to perform. | 

But equipment purchasing today has become a 
numbers game. And that's wrong. If each compo- 
nent of a system is not interfaced to work as a 
matched part of that system, all you've bought 
is simply more noise. 

Profexray is dedicated to that systems con- 
cept. Wetake our pioneering break-throughs 
like large-format spot-film cameras and 
the world's first commercially available 
x-ray TV camera and integrate them 
into an image chain that provides 
maximum capability—not just the 
latest technology. We're constantly 
looking for ways to up-grade each 
link of that chain. Rest assured 
that as we do, we'll link up the 
new technology to weld a 
stronger chain. To give you a 
totally up-graded system. 

Call your Profexray repre- 
sentative today. Let him 
show you how to link pro- 
gress with performance. 


[H PROFEXRAY 


Litton Des Plaines, Illinois 60018 
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Photographed at the Medical College of 
Wisconsin, Milwaukee County General Hospital 













> 
= 
5 
= 
> 





The clinical 
accelerator with large 
field capability and electron 
therapy option —at a 
modest price. 


The large field capability of this linear accelerator 
by Applied Radiation lets you make use of full 
mantle or whole body techniques as your patients 
require. The retractable beam shield lets you posi- 
tion the treatment couch a full 160 cm from the 
source; you get a field of 52 x 52 cm at the patient 
midline. 

Or you can stand your patient against an 
“allowed” wall for whole body treatment. 

The high energy (6 MeV) and increased isocen- 
tric distance result in improved skin sparing char- 
acteristics and permit administering substantially 
higher tumor doses without increasing the total 
dose. 

And with the optional Electron Therapy Mode 
(specify the MEVATRON VI-E, under $200,000) 
you gain treatment versatility unmatched in all but 
much more expensive accelerators. 

The human engineered treatment couch incor- 
porates design criteria specified by radiotherapists, 
physicists, and technicians; with simple, fail-safe 
controls, set-up is simple. 

Two decades of dedicated research have resulted 
in today’s most sophisticated linear accelerators 
for sale, lease, or rent—MEVAT RON —in the battle 
for life, don’t settle for less. 

For further information please call or write: 
CORPORATE HEADQUARTERS, Applied Radia- 
tion, Department J-6, Walnut Creek, California 
94596, telephone (415) 935-2250; EUROPEAN 
HEADQUARTERS, Siemens AG, Medical Engi- 
neering Group, Henkestr, 127, Erlangen, Germany, 
Telephone (09131) 84-2423. 


APPLIED RADIATION 


A SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
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The Clinac 4. 


We gave it reliability for 
the most demanding radiotherapy schedules 
Plus the power and precision for special, 
aggressive treatment. 


You won't find a more reliable 
radiotherapy linear accelerator 
than the Clinac 4. In designing 
it Varian's engineers knew the 
demanding workloads many 
rediotherapy machines must 
handle. At least 8 hours per day 
of constant, on-off use, month 
after month. The Clinac 4's 
unsurpassed record of reliability 
has now been demonstrated in 
over 500,000 treatments at 
more than 80 hospitals. 

Bat reliability is just one part 
of the story. What about those 
cases requiring painstaking, 
precise, aggressive radiotherapy 
treatments? The retinoblasto- 
mas, the pituitaries, the pros- 
tates, the Hodgkins. The blocked 
fields, the wedged fields, the 
multi-port treatments, the abut- 
ting fields. This is where the 
Clinac 4 really shines. 

The Clinac 4 has exceptional 
precision. The 3 mm spot size, 





the isocentric precision of +1 
mm, the small penumbra and 
set-up aids—such as laser back- 
pointer, and variable speed 
couch and gantry—allow ex- 
tremely exact machine position- 
ing and delivery of dose. 

The flatness of the beam and the 
small penumbra are key fea- 
tures of the Clinac 4. You can 
treat both large and small vol- 
umes cleanly, homogeneously. 
With an intensity capability of 
350 rads/min at the isocenter, 
the short treatment time mini- 
mizes the opportunity for pa- 
tient movement, and the unit's 


millimeter tolerances can 

used to maximum advantage 
If you're thinking about yo 
radiotherapy department's ne 
for a linear accelerator offeri 
both workhorse reliability a; 
power/precision for aggressi 
treatment, learn more abo 
Clinac 4. Call or write Vari. 
Radiation Division, 611 Hans 
Way, Palo Alto, Californ 
94303, (415) 493-4000; Sprir 
field, N.J., (201) 376-663 
Detroit ( Plymouth), Micl 
(313) 455-1570; Chica; 
(Park Ridge), Illinois, (31: 
825-6232; Atlanta, Georg 
(404) 292-0570. In Europ 
Varian A.G., Steinhause 
strasse, 6300, Zug, Switzerlan 
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Is positive patient positioning А 


possible without straps, 


RO 
weights & 5 or other piecemeal props? 


YES... with the new Mold-and-Hold" 
PATIENT POSITIONERS 











Are they lightweight, strong, and usable for the whole 
body or any part, in any position? 


YES They weigh less than 6 lbs., 
= and they are re-usable, too. 


Can just one Mold-and-Hold™ Patient Positioner re- 
strain patients of all ages and sizes firmly but com- 
fortably—for extended procedures in diagnostic 
radiology, radiotherapy and nuclear medicine? 


YE S In just a few seconds. 
m It’s radiolucent, too. 


How does it work? Very simply. 


This new approach to pediatric and adult immobiliza- 
tion consists of (a) a tough, thin-wall polyurethane 
mattress filled with expanded polystyrene beads, and 
(b) an optional, portable vacuum pump. The limp 
mattress is molded gently around the body (or any 


For complete details, 
ask for Bulletin 79-C 
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D Ped atric Immobilizer 





Whole-Body Immobilizer 


part). As air is evacuated, the mattress maintains its 
shape but solidifies into a rock-hard mold. Body 
contours are followed precisely, without any pressure 
points or patient discomfort. 

Since the mattress holds the patient firmly and is made 
of low-density radiolucent materials, it prevents the 
addition of artifacts to x-rays and photoscans. It is ideal 
for use with all rectilinear scanners and gamma-imaging 
instruments. Available in whole-body and half-body 


Sizes. TM Nuclear Associates, Inc. 


NUCLEAR ASSOCIATES, INC, Aso send for NEW 44-раре 


Subsidiary of RADIATION-MEDICAL PRODUCTS CORP. а i 
35 URBAN AVE. e WESTBURY, N. Y. 11590 e (516) 333-9344 Accessories and Supplies.” 
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We don't go around wearing 20 Year Pins 


But, when you need a Cobalt 60 source replacement, remember that we offer 
more than two decades of experience in the field of Cobalt 60 Teletherapy — 
Experience that covers equipment efficiency, clinic operation problems, encapsu- 
lation techniques, source quality and technical capability. 


That is why we can offer TOTAL SERVICE when we provide a Cobalt 60 source 
replacement. 


Total Service is only possible while the source is removed. It must be performed 
by highly trained technicians using our own specialized tools and equipment. 
Your Cobalt 60 Teletherapy unit receives a complete examination. All timing and 
safety devices are adjusted to perfection. The electrical and mechanical functions 
are fined up. Your unit is left in top notch operating condition and the job is done 
quickly and efficiently. 


So, when you need a Cobalt 60 replacement source, go all the way — Get TOTAL 
SERVICE from 
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е Atomic Energy of Canada Limited 
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Р.0. Box 6300, Station J, Ottawa, Canada, K2A 3W3 ° Tel. 613/592-2790 ° Cable Nemota + Telex 053-4162 
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Mobile Image 
Intensifier System 


With improved image 
quality and handling ease 


A mobile image intensifier used in 

the operating room, should always be a 
welcome assistant but never an intrusion. 
This is indeed the case with the Philips 
BV21, which has been designed to do its 
job quietly, quickly and unobtrusively. 


Draping is accomplished simply and 

the x-ray tube can be positioned outside 
of the sterile field, while still retaining 
more than enough travel to scan the area 
of interest with little or no fuss. 


The BV21 was designed by engineers 
who are well aware that the height of a 
surgical table is adjustable over a wide 
range and so, therefore, is the height 
of the BV21. 


Enhanced image quality is indeed 
impressive and will be appreciated for all 
procedures, including hip pinnings, 
pacemaker implantations and foreign 
body location. 


For more information write to: Dept. T/M, 
710 Bridgeport Avenue, 
Shelton, Conn. 06484 


PHILIPS MEDICAL SYSTEMS, INC. 
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Here's the best way to organize 
your spot films for display and 
filing — with Radx spot film 
holders. They're available in 

70, 90 and 105mm sizes, perfectly 
transparent and easy to handle. 
So forget fingerprints and 
misfiling and spot film confusion. 
Get Radx spot film holders by the 
carton or case. Send the coupon 
for prices and samples, or phone 
(713) 468-9628. 


VA 


P.O. Box 19164, Houston, Texas 77024 


Send samples and prices of: [] 70mm 
[] 90mm 
[] 105 mm 

Name 

Institution 


Street Address or P.O. Box 


go ee 0 0 


жү” 

















e put our heads together 
bring you the latest in modern 
agnostic and therapeutic equipment. 


is 4596 larger than comparable equip- 
ment. Linearity of +3% over entire field 
produces clear, undistorted images. 


Introducing Omniview;" 
For use with Picker's Dyna 


к э. 7j, Camera 2C, the Omniview 


ushers in the new era of 


itroducing the Dyna” 
amera 2С. The new Dyna 

amera 2C incorporates a 
dically new detector design 
provide the tinest diagnostic whole-body imaging with 
mma images ever produced "s a scintillation camera. 
a scintillation camera. T 225 3 | Features variable field size 
solution is now significantly | | 8 up to 24" x 76" and 15:1 
eater than 3/16'' without minification. This permits 
crifice of speed, uniformity large-organ or multi-organ 
linearity. The 11.8” field studies free from inherent 
EO distortions of divergent 
collimators or inconven- 
ience of multiple imaging. 


Introducing the TherX;" 
A universal radiation 
therapy simulator to aid in teaching and 
in developing — hensive, accurate 
treatment plans for Co®, linear accelerators, 
or in Баб таюу planning. 

It provides means for pinpointing tumors, 
confirming entry and exit ports, and 
veritying beam coverage before and during 
the treatment series. Picker Corporation, 


995 Miner Road, Cleveland, Ohio 44143. 
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when you do. 
= Not only does this give you a lot sleeker 
^ appearance, but it keeps you a lot more com- 
fortable and tires you out a lot less. 

The secret is a new multi-ply construction 
that uses many thin layers of protective mate- 
rial to replace that one thick slab. 

And we've covered it with a new and much 

- softer kind of vinyl. 

The result is the first X-ray apron that's as 

flexible as you are. 


By Wolf. 


. * Executive Offices: 182-20 Liberty Ave., Jamaica, New York 11412 (212) 454-3000 
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The bright new illuminator | | 
that's so thin it recesses | | 
completely into the wall. | 


Only 3%” thin, Halsey's new Wafer-Lite illuminator 
can be completely recessed into the wall to facili- 
tate viewing, enhance appearance and eliminate 
the protrusion of bulky standard illuminators. Even 
when wall-mounted, ultra-thin Wafer-Lite pro- 
trudes 1/3 less than most other units. Yet, it's so 
cool, it's UL listed even when recessed. 


Fifty per cent brighter than conventional illumina- | | 
tors, Wafer-Lite's four instant-starting flourescent | | 
lamps uniformly balance light over the entire view- i f 
ing area, eliminating hot spots and glare. The new | | 

"Sure Grip" holder allows easy insertion апа i 
removal of film, yet holds it firmly while viewing. 


Wafer-Lites are easily installed. Matching frame- 
strips are available for a custom-finished recessed | 
арреагапсе. | 
Whatever your requirement—from a single illumi- 
nator to banks of illuminators—specify Wafer-Lite. 
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MEDICAL PRODUCTS DIVISION 


USR UNITED STATES RADIUM CORPORATION 


1425-37 STREET/BROOKLYN, N.Y. 11218/(212) GE6-1700/ TWX 710-584-2358 
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Manuscripts offered for publication and other correspondence relating to the editorial management and 
books for review should be sent to Dr. Traian Leucutia, Editor, 401 Professional Building, Detroit, Michigan 
48201. Original articles must be submitted in final form. They are published with the understanding that they 
are contributed exc/usively to THE AMERICAN JOURNAL OF ROENTGENOLOGY, RADIUM THERAPY AND NUCLEAR 
MEDICINE. 

A certain number of illustrations will be supplied free of cost; but special arrangements must be made with 
the Editor and Publisher for excess illustrations and elaborate tables. 

Fifty offprints are furnished without charge to authors. Additional offprints (up to 200) and reprints (un- 
limited) may be purchased according to a scale of prices that accompanies galley proofs. As soon as each 
issue 1s printed, the type is destroyed except for offprint or reprint orders in hand. These orders must be 
returned with the corrected galley proofs to the Editorial Office. 

Correspondence regarding subscriptions, advertisements, and other business relating to THE AMERICAN 
JOURNAL or RoENTGENOLOGY, RADIUM THERAPY AND NUCLEAR MEDICINE should be addressed to Charles C 
Thomas, Publisher, 301-527 East Lawrence Avenue, Springfield, Illinois 62717. (All requests to be submitted 
in writing.) 





Manuscripts should be typewritten, with double spacing, and good margins (not on thin paper) and the 
original as well as a copy, each with a complete set of illustrations and tables, should be sent to the Editor. 
The author should also keep a copy, as the original is not returned. The name of the author should appear 
on each sheet of manuscript. Tabular materials should be typed on separate sheets; likewise bibliographical 
lists, footnotes, etc. The use of abbreviations should be avoided in the text. 

Drawings and charts for reproduction should be made in black (never in blue). Photographic prints of films 
or slides on glossy paper produce the best half-tones. The photographic prints should be no larger than 6X8 
inches, should have no handwriting, lettering or other indelible signs (except professional arrows) on them, 
and should be unmounted. 

All photographs and drawings intended for illustrations should be numbered, the top plainly indicated, and 
an abbreviated title of the paper placed on the back of each one. | 

Legends for illustrations should be typewritten in a single list, double spaced, with numbers corresponding 
to those on the photographs and drawings, instead of attaching each legend to its corresponding figure. 

Care in preparation of bibliographies will save much time and correspondence. Each reference in a bibliog- 
raphy should include the following information in the order indicated: Name of the authors with initials; title 
of the article; name of the periodical; year, volume and pages (including the last page). It is requested that 
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1. Olcott, C. T., and Dooley, S. W. Agenesis of lung of infant. Am. F. Dis. Child., 1943, 65, 766—780. 

The month should be given if the reference is to an issue of the current year. An a/phaéetical arrangement 
of the authors is requested. 

The author should always place his full address somewhere on his manuscript. This is very important and is 
often omitted. 
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Clean bowel means clear picture. X-PREP Liquid 
is designed specifically for preradiographic bowel cleansing— 
without enemas, suppositories, or overhydration. 


Good-to-excellent visualization is usually obtained 


with a single, simple dose.* No residual oil droplets 
(as is often the case with castor oil) obscure the picture. 


Pleasant taste of X-PREP Liquid meets with high patient 
acceptance.* Simplicity and ease of administration 
are appreciated by the patient at home, by 
the nursing staff at the hospital. 


*References available on request. 


One step-One dose-One bottle 


-PREP Liquid 


(standardized extract of senna fruit) 
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TUN Introducing a special two-step - 
stain remover for Mavig aprons. It's called. 


soap-and-water. 


Removing stains (especially barium) from most X-Ray aprons 
is a problem. 


But not with Mavig. All it takes is a little soap-and-water, a 
quick rinse, and your apron comes out looking like new. 
Without even a trace of stain. 


Of course, you're interested in more than washability, you're 
interested in protection and comfort. And Mavig delivers. 
For added protection, Mavig uses multi-layered, lead im- 
pregnated rubber. And they use it in places that other apron- 
makers don't. Like over the shoulders. And around the back. 


For comfort, there's a more even weight distribution, a better 
"feel" and just plain better tailoring. It adds up to increased 
comfort, much greater freedom of movement. 


Mavig aprons come in 4 fashion colors, and three models 
(including one for the ladies). Closures are at your option: 
Snaps, strings, or velcro. 


Ask your local representative for our brochure. Or contact us 
directly. Keuffel & Esser X-Ray, Inc., 750 Huyler Street, 
Teterboro, New Jersey 07608. 


KEUFFEL & ESSER X-RAY, INC. 
X-Ray Film and instrumentation 








Exclusive Distributors 
Western Hemisphere 





When it comes 
to patient-film 9" g 
identification, ve BAR pida label. 
you can't beat a 
the system. 











Step 2. Mount label on 
Chron-l-Sert insertion strip. 
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Halsey Chron-l-System. 
It lets you see the problem 
in a new light. 





New Halsey Chron-I-System provides positive 
patient-film identification in ordinary daylight — 
without opening the cassette or entering the darkroom. 
Chron-I-System is a simple 4-step technique that 
takes only seconds. The system consists of special 
labels, insertion strips, an Exciter and Halsey 
Chron-I-Settes. It’s extremely flexible — can also be 
used with patient “Charge Plate" imprinters — 

and permits positive film identification before or after 
X-ray examination. Chron-l-System requires no 
X-radiation, thus no “burn-out” or "coning cut off". 

It eliminates identification printers and minimizes 

the possibility of film misidentification. 

Halsey Chron-I-System. You can't beat it for speed or 
efficiency. Call your dealer for a demonstration today. 


Step 3. Insert Chron-I-Sert 
into Exciter for a few seconds. 
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Mobile Image 
Intensifier System 


With improved image 
quality and handling ease 


A mobile image intensifier used in 

the operating room, should always be a 

welcome assistant but never an intrusion. 

This is indeed the case with the Philips 
21, which has been designed to do its 

job quietly, quickly and unobtrusively. 


Draping 15 accomplished simply and 

the x-ray tube can be positioned outside 
of the sterile field, while still retaining 
more than enough travel to scan the area 
of interest with little or no fuss. 


The BV21 was designed by engineers 
who are well aware that the height of a 
surgical table is adjustable over a wide 
range and so, therefore, 15 the height 
of the BV21. 


Enhanced image quality is indeed 
impressive and will be appreciated for all 
procedures, including hip pinnings, 
pacemaker implantations and foreign 
body location. 


For more information write to: Dept. T/M, 
710 Bridgeport Avenue, 
Shelton, Conn. 06484 


PHILIPS MEDICAL SYSTEMS, INC 
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. PUCK 


ADDS SPECIAL 
зә PROCEDURE 
=== FACILITIES 
t ur G.I. room! 
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expensive... 


d pacity... 





examination room. 


^" Allows you to take advantage of existing X-ray installation for catheterization under fluoroscopic control and for auto- 
matic serial radiography on the PUCK film changer. Low absorption auxiliary top slides on fluoro table; raises to vertical 
position for space-saving storage when not in use. PUCK vertically adjustable for 2:1 magnification. Optional 5-step leg 


arteriography attachment with automatic kV-reduction and back-tracking capability. 


PUCK, with 20 film (14" x 14”) capacity and punch card Controlled programmer for up to 2 exp./sec., is particularly well 
suited for abdominal and peripheral angiography. Numerous PUCK installations in the United States have given PUCK a 


reputation for high image quality . . . dependability . . . ease of operation. 


For more information, please contact vour local X-ray equipment supplier, or write or call Бета: honander, Inc., 699 Lively Boule- 


vard, Elk Grove Village, Illinois 60007. Phone 312) 593-6770. 
"am am 
SS], clema-schonander 





For the hospital which planned to take up special 
procedures but thought that the equipment was too 


... for the hospital which has already one or more 
special procedure rooms but needs increased ca- 


... the SCHONANDER PUCK сит changer with 
auxiliary angio top and optional leg arteriography at- 
tachment presents an economical way to create ade- 
quate angiographic facilities in any gastro-intestinal 
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The differences in suppliers 
make the difference in 
medical equipment 


Differences like experience. 
General Electric involvement in 
x-ray dates to its discovery. This, 
plus our position as industry 
leader, provides the perspective 
it takes to recognize and respond 
to your changing needs; and, the 
stability which proves we'll be 
here when you need us. 


Commitment is another differ- 
ence. GE has tangibly demon- 
strated, with a major facilities 
expansion, that we'll continue 
to grow to match your growing 
needs. 


Still more GE differences: Inno- 
vation; several examples are 
described inside. And service; 
ask any hospital we serve about 
our capability for keeping proce- 
dure schedules on schedule. And 
broad range of equipment; de- 
signed to be integrally combined 
to maximize the potential of each 
component. 


Here's specific 
GE equipment 
that proves it... 


Fluoricon Compact, Fluoricon Compact, Fluoricon Compact, 
folded optics coaxial optics mirror optics 





Image intensifiers 
that coordinate with 
any rooms schedule 


All things considered — degree of 
tecnnic sophistication desired, 
visualization and recording pref- 
erences, your profile of patients 
and the economic facts of life— 
General Electric can match your 
image intensification demands. 


Fluoricon® 300 

This top-of-the-line image in- 
tensifier assures line pair and 
image resolution never before 
possible; permits the realization 
of rew fluoro technics. 


One reason: a new solid state TV 
camera, coaxially coupled to a 
new lens system, minimizes light 
loss. Before installation, you can 
selact from a wide range of 
single, dual and triple image 
fields in 4, 6 and 9 inch sizes. 
Special circuitry, too, permits 
you to pan a patient and get con- 
sistent images, without blooming, 
regardless of localized excess 
brightness; equalizes brightness 
across the monitor; and en- 
hances contours for crisper 
images. 


Video tape recording is integral 
at enhanced levels; also at nor- 


mal fluoro levels for back up 
recording. Further recording ca- 
pability includes a choice of 35 
mm cine cameras; Cine 180'"; 
and GE's new 105 mm photospot 
camera, with frame rates up to 12 
per second. 


Fluoricon® 200 


In basic R & F procedure rooms, 
the Fluoricon 200 image intensi- 
fier features TV fluoroscopy for 
dynamic studies. And, integrates 
video tape recording. A coaxi- 
ally-coupled TV camera and lens 
system maximizes light transfer 
for every procedure. 


This 9 inch single field system 
assures the optimum line pair 
and image resolution needed; 
maintains a consistent image 
even during panning. An optical 
viewer is interchangeable with 
the TV camera. Or, select a Flu- 
oricon 200 with mirror optics only. 


Compact intensifiers 


A choice of three Fluoricon Com- 
pact 6 inch image intensifiers 
combines lightweight efficiency 
with a quality image for the many 





Basic R & F room featuring Fluoricon 200 


image intensifier 


routine assignments in your daily 
schedule. Diagnostic capability 
that’s neither too costly nor too 
specialized. 


The first, with folded optics, ac- 
commodates a 70 mm photospot 
camera and provides video pre- 
sentation. A unit with coaxial 
optics provides video presenta- 
tion only. And, an intensifier with 
mirror optics fits wherever you 
need an economical general 
fluoro unit. 





Mobile intensifier 


The Mobile Fluoricon image in- 
tensifier extends bright image 
visualization to bedside, to 
orthopedics, surgery, cast rooms, 
emergency and ICU/CCU wards. 
It moves and positions with ease 
around patients for real-time 
images from any point of view. 


GENERAL QD ELECTRIC 


X-ray tubes 
and generators: 


Output-matched for any 
procedure room. 


High-energy, high-volume radio- 

Бгарһіс procedures demand а 
ube/generator team that can 

™aintain the pace. GE satisfies that 
emand. 


"hree Maxiray™ x-ray tubes, with 
node diameters up to five inches, 
ake on and dissipate the big heat 
hat's generated during high energy 

Srocedures and extended sched- 
Jles. You get the high instantane- 

>us exposure ratings you need; so, 

“nore radiation can be generated 

shrough a smaller focal spot for bet- 
er detail and resolution. 


nd, there’s a GE generator pow- 
red to any system. Like the MSI™ 
ine. Three-phase, 12-pulse gener- 
ators with consistent power that 
neets full-rated capacity both in 
heory and in fact. Millisecond 
terrogation means more useable 
ime per exposure. And, there’s the 
IST!" 3-phase, 6-pulse generator 
ne. All MSI and MST generators 
eature Quantamat™ phototiming 
hat automatically and accurately 
imes exposures down to two milli- 
Seconds. And, tube protection cir- 
>uitry that conforms to the wide 
ange of tubes available today. 


Maxiray x-ray tube 
and Sentry collimator 


MSI-1250 generator 





Automatic 
collimator: 


Integrates safety into any 
X-ray system. 


Sentry'", an automatic beam 
limiting system, reduces off-focal 
radiation; assures minimum ex- 
posure; reduces patient set-up 
time. With three levels of shut- 
ters, Sentry conforms to HEW 
specifications. 


In horizontal table positions, 
Sentry senses cassette size and 
focal distance. Then, automat- 
ically maintains the radiation 
field size equal to or less than 
film size, even as the tube unit is 
raised and lowered. Automatic 





Monitrol/90 table 


collimation is also provided, at - - à 

standard distances, for vertical Radiographic tables: 0 
table technics and for off-table One table line permits multiple equipment combinations. 
chest work. 


Monitrol'". You could build most апа tower, you have a versatile 
of your R & F procedure rooms table for conventional radiog- 
around it. raphy only. 


Monitrol/90, with 90°-90° table 
angulations and four-way top 
motions, facilitates views from 
any desired position, including 
steep-angle technics. All move- 
ments are safety interlocked. 

Monitrol/15 provides 90°-15° 
angulations and a four-way shift 
top. Equip it to handle a variety 
of routine R & F procedures. Or, 
without the fluoroscopic carriage 


Q-82 changer 
GENERAL QD ELECTRIC | Rapid film changer: 


Runs on air to produce 
superior 12-per-second 
films. 





Sentry collimator 





The Q-82'" changer virtually 
eliminates jamming and vi- 
bration; delivers superior 
resolution at speeds up to 12 
frames per second. 


This self-threading changer 
uses air to advance the film 
and to compress intensifying 
screens during exposures. 
Features a wide selection of 
frame rates in each of three 
different phases, plus an 
adjustable pause. The mag- 
azine is automatically 
loaded, in daylight, with your 
choice of up to 39 frames. 


Take the load off your 
chest x-ray schedule. 


Changex™ chest unit keeps the 
patient load flowing smoothly. Fea- 
tures a 125-film storage magazine, 
with automatic advance, that ends 
the need for technologists to handle 
individual 14 x 17 inch cassettes. 
Positions at a touch. Assures opti- 
mum film/screen compression for 
sharp, informative radiographs. 


Changex chest unit 





Multiple procedure 
liagnostic x-ray 
system: 


Proves its credentials 
in busy hospitals. 


зоте procedures no radiologist 
vants to repeat. Such as those 
equiring the use of opaque ma- 
erials. Or with pediatric and ger- 
atric patients. The first film, 
deally, should be a good film; 
ind provide the needed diag- 
iostic information. 


ieneral Electric's Telegem'!" 
5 diagnostic x-ray system is de- 
igned for times like these. Situ- 
tions complicated by crowded 
chedules, a premium on time 
nd shortages of trained profes- 
ional personnel. 


elegem 15 integrates fluoros- 
ору, radiography and linear 
omography in one room. All con- 
'olled from a shielded remote 
onsole. So, there's no need to 
rear heavy lead aprons or 
loves. 


ll programming, changeover 
etween technics, table posi- 
loning—and more—are per- 
теа from remote with the turn 
f a dial or press of a switch. 


V fluoroscopy lets you confirm 
atient positions. Phototimed 








exposures assure consistent film 
density. And you can program up 
to six uniform exposures on a 
single film. Even intermix Bucky 
radiography and linear tomog- 
raphy or zonography to provide a 
complete examination on one 
film. 


This integrated system includes 
a choice of two 3-phase, 12- 
pulse generators; choice of 6, 9 
or 6/9 dual field image sizes; 
cine and 70 mm photospot re- 
cording capability; a GE Maxiray 
x-ray tube and fully-powered 
90°-15° table. 





Because it’s a compact system, 
Telegem 15 makes efficient use 
of small space. It’s entirely floor 
Supported and easy to install. 
Flexibility of component place- 
ment permits ready adaptation to 
a variety of existing room lay- 
outs and sizes. 


Details about specific Telegem 
15 hospital installations are 
available on request. 


GENERAL CD ELECTRIC 








illuminators: 


Fluoroline Rotoview delivers the big revolution in 
high capacity illuminators. 


With a full capacity of 376, 14 x 17 
inch films, the General Electric 
Fluoroline® Rotoview Illuminator 
provides more available informa- 
tion in a minimum of floor space. 
Or, choose the 208 film capacity 
model. Either one assures that 
the radiologists’ viewing time re- 
mains undisturbed by film-load- 
ing interruptions. 

Fluoroline Rotoview is designed 
for easy operation. Panel drive 
mechanism is uncommonly quiet 
and smooth. Each of the four- 
place film panels glides into posi- 
tion at the push of a button or 
floor switch. Panels can be 
powered upward or downward. 


Viewing area is uniformly lighted 
and independently controlled. 
Detail presentation of any area 
of a radiograph is increased bya 
high intensity, movable scanning 
spotlight. 


All controls are recessed and 
integrated in the 15 inch work 
shelf. A 2-way floor switch pro- 
vides hands-off control. And, a 
unique full-length tray at the bot- 
tom of the unit slides out to allow 
easy retrieval of dropped items, 
such as films or pens. Fluoroline 
Rotoview is paneled with tex- 
tured oak laminate. Operates on 
115 V, 60 Hz, 15 amp current. 
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Program: 


GE's extra step 
that makes the difference 
in medical systems. 


Value is an elusive concept. 
So, to make it more meaning- 
ful to you, General Electric 
has initiated what we call the 
Eest Buy Program. Meaning, 
a program to make GE medi- 
cal systems the best you can 
buy. 


This involves a variety of in- 
ternal incentives among GE 
employees to continually re- 
mind them of their responsi- 
bility to maintain GE's 
reputation as the industry 
leader in quality and service. 
The program's goal is to 
have each employee add a 
touch of value to every Sys- 
tem he touches. 


Specific examples of this 
extra effort are described 
throughout this Compen- 
dium. Best Buys like the 
Faport™radiographicreport- 
ing system. This GE innova- 
tion can increase department 
efficiency, shorten the pa- 
tient's stay, and reduce the 
cost per report. Another Best 
Buy product, not described 
in this Compendium, is GE's 
AMX - 110.,a cordless auto/ 
mobile x-ray unit. Everything 
needed for routine radiog- 
raphy is integrated, including 
tne power to conduct the 
procedures and for driving 
the unit to wherever the pa- 
tient is located. Your GE 
representative can add more 
reasons why GE is your best 
buy. 









Radiographic 
reporting system: 


Transforms radiologist’s 
diagnosis into typewritten 
reports in seconds. 


Now only a few seconds from the 
time a patient’s radiographs are 
interpreted, a hard copy report 
can be automatically typed, 
ready for signature and delivery 
to the referring physician. Ready 
too for clinician conferences and 
for posting in the wards. 


The Raport'™ radiographic re- 
porting system from General 
Electric provides this dramatic 
time decrease in a process that 
used to take hours. Hours of work. 
Hours of waiting. Helps reduce a 
major problem resulting from 
growing patient loads while it 
expedites availability of vitally 
needed diagnostic information to 
the referring physician. 


The system features a series of 
mark-sense cards, which cover 
examinations of the entire body. 
Used in conjunction with dictat- 
ing equipment, they provide re- 
porting capability for all of the 
department’s case load. Of this 
total, approximately 80 percent 
of the reports can be produced 
using only the input from mark- 
sense cards. The remainder can 
use either a combination of the 
card and dictation or dictation 
only, at the radiologist's option. 


While reading the films, the radi- 
ologist simply checks symbols 





representing his diagnosis. 
Marked information is then 
quickly scanned, instantly in- 
terpreted, converted into com- 
plete-yet-varied, fully-structured 
sentences, and automatically 
typed. One simple press of a but- 
ton produces a complete, type- 
written report, including patient 
and radiologist identification. 


X-ray reports are stored in the 
Raport control unit's memory. 
This provides query capability by 
patient name, name of the refer- 
ring physician, patient location, 
or type of examination requested. 
In addition, the system can pro- 
vide work lists covering daily de- 
partment activity. 


Raport permits the department to 
increase the number of examina- 
tions on which it can report each 
day; increases the efficiency of 
the clerical staff; and, can reduce 
the cost per report. 





R&T procedure 
room: 


Combines radiography and 
tomography into one 
versatile-technic system. 
General Electric's Maxitome™ 
tomo/radiographic system as- 
Sures dual procedure capability 
in one room. You can program 
radiographic and tomographic 
technics, with the turn of a dial, 
from the system's remotely- 
located controls. Capability that 
can help relieve the pressures of 

growing patient loads. 


Select any of Maxitome's 11 
tomographic patterns, from linear 
to pluridirectional. And, adjust 
the plane, mm by mm, from zero 
to 240 mm above the floating top 
table. 


Dial again for Bucky-quality 
conventional radiography. Colli- 
mation is automatic, manual or 
controlled from remote. And, 
manual masking is integrated into 
the table. Each procedure permits 
multiple film formats up to 9 on 1. 


You can also do off-table radiog- 
raphy with a vertical Bucky. 
Angulate the tube unit to perform 
oblique view technics. And, con- 
firm the patient position, to re- 
duce retakes, with intensified TV 
fluoroscopy. 











Service capability: 


Helps keep your procedure schedules on schedule. 


First, because of numbers. More 
than 700 GE field service tech- 
nicians comprise the largest 
medical service organization in 
North America. And, they're 
strategically located to assure 
help fast when needed. 


Secondly, training. At the Medi- 
cal Systems Institute, GE's 


unique service education center, 
continual programs keep sea- 
soned sales and service repre- 
sentatives technologically 
up-to-date and bring new men 
rapidly up to full service profi- 
ciency. Ask your GE representa- 
tive to tailor a service plan to 
your individual requirements. 


GENERAL QD ELECTRIC 


General Electric Medical Systems, Milwaukee, Toronto, Liege 
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E-Z-EM'’s practical answer to waste, spillage 
and mess. The СІ сир contains E-Z-PAQUE”, 
a rapid transit barium formulation — passes 
through the small bowel in half the time. 


THE 45¢ CUP 


Ready-to-use 








ITS ECONOMICAL 


Itc sts no more to use the E-Z-EM О! Cup than to measure, pour and mix barium 


from a bulk container. We would be happy to supply you with free samples. In stock 
at your local dealer or contact: 


E-Z-EM 


“System of your choice" 


111 Swalm Street, Westbury, N.Y. 11590 (516) 333-8230 
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How can the most reliable 
linear accelerator also 
be the least expensive? 


It's simple when it's the rugged new SHM/Picker 
Therapi™ 4 linear accelerator. A true second generation 
instrument designed and built to achieve three major goals: 
simplicity, reliability, and low cost. 

Even the smallest medical facility can now proudly provide 
the advantages of 4 MeV high output therapy. This versatile 
machine provides the broad spectrum of single and multiple 
field fixed beam techniques, and the large field techniques. At a 
price almost $35,000 under what you think you'd have to spend. 

Advanced engineering knowhow resulted in truly 
remarkable simplicity. The reliability had to go up; initial and 
subsequent costs, down. And simplicity of design led to 
simplicity in use, too. 

Then there’s Picker service. Your local serviceman is 
factory-trained to master the specific machine that is 
subsequently delivered to you. He's your local expert and he 
knows how to keep you functioning. 

This is the kind of tough brute of a machine that can 
go all day at full output. 

The SHM/Picker Therapi 4—practical for the smallest 
facility, perfect as a back-up unit in larger institutions. 

Speak to your local Picker representative for more 
details, or write Picker Corporation, 595 Miner Road, 
Cleveland, Ohio 44143. Images for health. 


PICKER’ 


ONE OF THE C.I.T. COMPANIES 


Photo: Courtesy of Western Tumor Medical Group, Inc., Van Nuys, California 
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GAF has 


three 90-second X-ray filr 
that don't look like 
90 second X-ray films. 
They look like manually- 
processed films! 

And that’s the standard 
of your profession. 




























































Now...thanks to major breakthroughs in emulsion and coating 
technology, GAF...America's oldest manufacturer of films, 
photographic papers and chemicals...brings you a family of 
medical X-ray films that assure you the three qualities you 
demand: resolution, detail, and maximum definition. 


GAF” НВ "1000 
High Resolution Medical X-Ray Film. 
GAF HR 1000 is designed with a unique blending of ultra- 
fine grain photographic emulsions. When used with high- 
speed and ultra-high speed screens, it gives you image 
latitude, without graininess. Ideal for special procedures, and 
chest applications. 


GAF” НВ “2000 
High Resolution Medical X-Ray Film. 


GAF HR 2000 lets you take full advantage of your three-phase 
equipment...without losing single-phase quality. A high con- 
centration of ultra-fine grain silver crystals gives you optimum 
resolution for laminography, chest radiography, angiography 
and general purpose radiography. 


GAF'HR'"3000 
High Resolution Medical X-Ray Film. 


This high-contrast, fine-grain film is designed for general 
purpose radiography, and for short exposure angiography 
application. 


The GAF family of High Resolution Medical X-Ray films are 
the "workhorse" X-ray films that equal manual processing 
standards because they're conceived from a complete film 
and chemical technology that goes back to basic organic and 
physical chemistry. Call your local GAF representative today 
and ask him to show you the image of quality. 


С АЕ Corporation 

Industrial Photo Division 

X-Ray Marketing Dept., 
M DEP | * 
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The Clinac A. 


We gave it reliability for 
the most demanding radiotherapy schedules 
Plus the power and precision for special, 
aggressive treatment. 


Ycu won't find a more reliable 
radiotherapy linear accelerator 
than the Clinac 4. In designing 
it Varian's engineers knew the 
demanding workloads many 
radiotherapy machines must 
handle. At least 8 hours per day 
of constant, on-off use, month 
after month. The Clinac 4's 
unsurpassed record of reliability 
has now been demonstrated in 
over 500,000 treatments at 
more than 80 hospitals. 

But reliability is just one part 
of the story. What about those 
cases requiring painstaking, 
precise, aggressive radiotherapy 
treatments? The retinoblasto- 
mas, the pituitaries, the pros- 
tates, the Hodgkins. The blocked 
fields, the wedged fields, the 
multi-port treatments, the abut- 
ting fields. This is where the 
Спас 4 really shines. 

The Clinac 4 has exceptional 
precision. The 3 mm spot size, 





the isocentric precision of —1 
mm, the small penumbra and 
set-up aids—such as laser back- 
pointer, and variable speed 
couch and gantry—allow ex- 
tremely exact machine position- 
ing and delivery of dose. 

T he flatness of the beam and the 
small penumbra are key fea- 
tures of the Clinac 4. You can 
treat both large and small vol- 
umes cleanly, homogeneously. 
With an intensity capability of 
350 rads/min at the isocenter, 
the short treatment time mini- 
mizes the opportunity for pa- 
tient movement, and the unit's 


millimeter tolerances can Ё 
used to maximum advantage. 
If you're thinking about yor 
radiotherapy department's nec 
for a linear accelerator offerir 
both workhorse reliability ar 
power /precision for aggressr 
treatment, learn more abo* 
Clinac 4. Call or write Varia 
Radiation Division, 611 Hansc 
Way, Palo Alto, Californ 
94303, (415) 493-4000; Sprin 
field, N.J., (201) 376-663 
Detroit (Plymouth), Mich 
(313) 455-1570; Chicag 
(Park Ridge), Illinois, (312 
825-6232; Atlanta, Georg! 
(404) 292-0570. In Europe 
Varian A.G., Steinhause 
strasse, 6300, Zug, Switzerlane 


varian 


radiation division 
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Introducing the New 


Ultra-TechneKow: 
Technetium Generator 





with 





1. New enlarged lead 
shield reduces radiation 
exposure to the operator. 
With at least 12% inches of 





lead all around the generator column this is , 


one of the best shielded generators available 
today. 


2. New ‘‘lon Control’’ Process (ualent 
applied for) reduces aluminum level to a 
point where it is virtually undetectable by 
normal laboratory test methods. The eluate 
may be used with any of the currently avail- 
able sulfur colloid kits or with other tagging 











New Features 


procedures requiring low aluminum levels 


3. New 500-ml saline supply allows as man 
as 15 or 16 elutions per week. The salin 
supply is built in and factory sealed, an ex 
clusive feature of the new Ultra-TechneKow 


4. New self-aligning milking station make 
the elution process simpler than ever. Whe! 
the “Sight Glass” elution shield with evacu 
ated vial is placed into the milking statior 
the needle is automatically centered ove 
the evacuated vial. Press plunger down, tur 
slightly to lock into position, and elutio 
proceeds automatically. 


It’s the most advanced concept in technetium-99m generators. 


This all-new, redesigned version of our Ultra- 
 TechneKow series is carefully engineered 
into an attractive, pre-assembled, com- 
` pletely self-contained unit. This model is the 
culmination of seven years of experience 
making technetium-99m generators. The 
Ultra-TechneKow Generator is shipped each 
week complete with evacuated elution vials, 
needle pack with labels, molybdenum-99 


and technetium-99m reference tables 
needle guard for operator safety, convenier 
carrying handles, and package insert wit 
complete information. 


Contact your Mallinckrodt/Nuclear represer 
tative now for detailed information on thi 
unique new product of Mallinckrodt/Nuclee 
research. 


Mallinckrodt 





RADIOPHARMACEUTICALS 
Mallinckrodt Chemical Works 
St. Louis, Missouri 63160 





Siemens introduces a 
self-contained system 
for mammography. 











The Mammomat features 

a three-phase generator 
with automatic programmed 
exposure technique and 
electronic kV stabilization. 


The Siemens Mammomat is a 
dependable, easy-to-use system for 
producing radiographs of the entire breast 
using cranial-caudal, lateral-medial, or 
axillary projection. 

The entire system can be vertically 
adjusted by means of a counterpoised 
Supporting arm so that the patient can be 
in a standing, sitting, or supine position. 
Beam projection can be rotated through 
2/0° Optimum positioning is facilitated 
with a transparent adjustable compression 
cone and base plate. 

The programmed exposure of the 
Mammomat is controlled with push- 
buttons that select four different com- 
binations of kV with the highest possible 
tube current and proper film density. T he 
lontomat automatic exposure timer 
provides consistent film blackening. 

A new type of rotating anode tube 
combined with a high-power three-phase 
generator makes possible exposure times 
as short as 0.5 second. 

For more information on the 
Mammomat, contactSiemens Corporation, 
Medical Systems, 186 Wood Avenue 
South, Iselin, New Jersey 08830. 
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Patient is shown here in sitting position. Standing or 
supine positioning is also easily accomplished. 





A transparent film holder assures correct alignment of 
the breast in relation to the ionization chamber. The 
tube head is easily adjusted for rapid change of beam 
projection through 270* 
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uses the Radicamera 
for imaging... 


Because it's the new standard in gamma 
imaging. 

The Radicamera is fast, efficient, and 
produces excellent clinical results. 

Its superior field uniformity and 
resolution, across the full clinical energy 
spectrum, are fast becoming legendary. 





The Radicamera is also easy to set up, 
noiseless, and a pleasure to operate. 

An optional cart lets you wheel your 
Radicamera into the ICU or 
catheterization lab . . without strain! 

A full range of additional accessories 
is available too, from diverging, low 
energy collimator to /0 mm camera. 

The Radicamera's technical and 
clinical advantages are augmented by 
tre Nuclear Data service team. So you 
get responsive support. Anywhere. 

Another important consideration . . . 
the money you save by buying the 
Radicamera goes a long way toward 
paying for your MED Il. 

Write or call for descriptive brochure. 
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and the MED II 
for image processing 


Because the gamma camera, even if it's 
a Radicamera, is still only half of a 
modern imaging system. 

The MED Il is the other half. 

With it, you have up-to-date image 
processing capabilities. Lots of them. 
All pre-programmed and proven. 

For example, region-of-interest 
renograms are available a few minutes 
after the patient leaves the room. 

A complete cardiac output or 
pulmonary function analysis can be 
ready for your review in less time than 
you ever thought possible. 





These are just a few of the reasons why 
the MED II is the world's best selling 
image processing system. 

Others include dependability, top 
technical specifications, unbeatable 
clinical versatility, and enthusiastic users. 

If you plan to complete your present 
imaging system, the MED II is the most 
comprehensive and obsolescence-proof 
approach. 

And if you are ready to buy a 
completely new system, you couldn't 
make a more advanced choice than the 
Radicamera and MED ll. 

Write or call for descriptive brochure. 
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How strong the rest of the chain is doesn't matter. 






























It's as true in a fluoroscopic image chain as it is in any 6 
other chain. Every link has to perform. uf Se ew 

But equipment purchasing today has become a 
numbers game. And that’s wrong. If each compo- 
nent of a system is not interfaced to work as a 
matched part of that system, all you've bought 
is simply more noise. 

Protexray is dedicated to that systems con- 
cept. Wetake our pioneering break-throughs 
like large-format spot-film cameras and 
the world's first commercially available 
x-ray ТМ camera and integrate them 
into an image chain that provides 
maximum capability—not just the 
latest technology. We're constantly 
looking for ways to up-grade each 
link of that chain. Rest assured 
that as we do, we'll link up the 
new technology to weld a 
stronger chain. To give you a 
totally up-graded system. 

Call your Profexray repre- 
sentative today. Let him 
show you how to link pro- 
gress with performance. 


[H PROFEXRAY 


Litton Des Plaines, Illinois 60018 
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is 4596 larger than comparable equip- 
ment. Linearity of +3% over entire field 
produces clear, undistorted images. 


le put our heads together 
) bring you the latest in modern 
iagnostic and therapeutic equipment. 


Introducing Omniview;" 
For use with Picker's Dyna 
Camera 2C, the Omniview 

ushers in the new era of 
whole-body imaging with 
a scintillation camera. 
Features variable field size 
up to 24 x76 and 15:1 
minification. This permits 
large-organ or multi-organ 
studies free from inherent 
distortions of divergent 
collimators or inconven- 
ience of multiple imaging. 


Introducing the TherX.” 
A universal radiation 
therapy simulator to aid in teaching and 
in developing comprehensive, accurate 
treatment plans for Co®, linear accelerators, 
or in brachytherapy planning. 

It provides means for pinpointing tumors, 
confirming entry and exit ports, and 

| veritying beam coverage before and during 
v the treatment series. Picker Corporation, 


4 595 Miner Road, Cleveland, Ohio 44143. 
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ntroducing the Dyna™ 
amera 2С. Тһе new Dyna 
amera 2C incorporates a 
idically new detector design 
provide the finest diagnostic 
3mma images ever produced 
y a scintillation camera. 
ssolution is now significantly 
reater than 3/16" without 
icrifice of speed, uniformity 
^¬ linearity. The 11.8” field 
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VASCULAR THROMBOEMBOLISM COMPLICATING 
UMBILICAL ARTERY CATHETERIZATION* 


By HUGH J. WILLIAMS, M.D., CHARLES W. JARVIS, M.D., WILLIAM A. NEAL, M.D., 
and JOHN W. REYNOLDS, M.D. 


ST. PAUL AND MINNEAPOLIS, MINNESOTA 


HE catheterization of umbilical vessels 

in the ill or potentially ill neonate has 
become a valuable and widely utilized pro- 
cedure in the past decade. In addition to 
providing a convenient means of sampling 
blood chemistries and gases, umbilical 
catheters also serve as a convenient route 
for the administration of fluids and medica- 
tion. 

Thrombosis has been the most commonly 
reported complication of catheterization of 
umbilical vessels, but embolization, vascu- 
lar perforation, hemorrhage, infection, 
blanching of limbs, and both ischemic and 
chemical necrosis of abdominal viscera 
have also been described." The reported 
incidence of thrombosis in infants with 
umbilical venous catheters has ranged from 
3 per cent? to at least 33 per cent." Clinical 
evidence of vascular complications related 
to umbilical artery catheterization was 
noted in 3.3 per cent of 387 infants bv 
Cochran et al. Other investigators have 
suggested, however, that clinically unrecog- 


nizable thrombosis probably occurs in a 
significant number of such infants.?!9 Ar- 
terial thrombosis and embolism are also 
occasionally encountered in newborn in- 
fants not subjected to umbilical vessel 
catheterization.! Despite the reported com- 
plications, most neonatologists believe that 
the potential benefits of properly per- 
formed umbilical vessel catheterization 
outweigh the risks of the procedure. 

The purpose of this report is to document 
the unexpectedly high incidence of occult 
arterial thrombosis encountered in neo- 
nates harboring umbilical arterv catheters, 
utilizing a prospective study and the 
technique of pull-out aortography. 


MATERIAL AND METHOD 


The study encompassed 100 consecutive 
infants referred to the neonatal intensive 
care unit of the Children’s Hospital of St. 
Paul, between January 1 and April 1$, 
1971. The majority of these were prema- 
ture infants with hyaline membrane dis- 


* Presented at the Fourteenth Annual Meeting of the Society for Pediatric Radiology, Boston, Massachusetts, September 26-27, 


1971. 


Presented also at the Seventy-second Annual Meeting of the American Roentgen Кау Society as the Award Paper of the Society for 
Pediatric Radiology, Boston, Massachusetts, September 28-October 1, 1971. 
From the Children's Hospital, St. Paul, Minnesota; and the Department of Pediatrics, University of Minnesota, Minneapolis, 
> 
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TABLE I 


DISTRIBUTION OF CATHETERS (100 PATIENTS) 


Umbilical artery 64 


Umbilical vein 11 
Artery and vein з 
No catheter 21 





ease, but other conditions were encoun- 
tered, including congenital heart disease, 
sepsis, seizure disorders, hypoglycemia, hy- 
pocalcemia, renal vein thrombosis and 
meconium aspiration syndrome. In infants 
who required frequent blood gas monitoring 
or who were at risk for serious complica- 
tions, a No. § French Argyle polyvinyl 
umbilical catheter was inserted shortly 
after admission, according to previously de- 
scribed methods." In all cases the insertion 
of an arterial catheter was the procedure 
of choice, and only when this failed was a 
venous catheter employed. Seventy-nine 
of the 100 infants had umbilical catheters 
inserted, 68 of these in an umbilical artery 
and 11 1n the umbilical vein (Table 1). A 
maintenance solution, usually 10 per cent 
dextrose with 200 units heparin/l. was con- 
stantly infused through the catheter, ex- 
cept during blood withdrawal. Irritating 
agents such as concentrated sodium bicar- 
bonate, THAM or о per cent dextrose 
were administered slowly, unless emer- 
gency situations necessitated rapid in- 
fusion. 

In 21 randomly selected infants, or ap- 
proximately one-third of those with um- 
bilical artery catheters, aortography was 
performed at the time of catheter removal. 
The aorta and subsequent run-off into the 
Шас and femoral vessels were demon- 
strated by the hand injection of renografin 
60 through the umbilical artery catheter 
as It was withdrawn slowly over a period 
of several seconds. The dosage of reno- 
grafin employed was 1 cc./Ib. body weight, 
and there were no adverse reactions. The 
pull-out aortogram was filmed by means of 
а 70 mm. camera at a speed of 3 films per 
second with simultaneous videotape re- 
cording. Every attempt was made to 
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expedite the procedure to prevent chilling 
of the infant, and in most cases perform- 
ance of the examination required removal 
of the infant from the isolette for less than 
3 minutes. [n addition, the study included 
careful observation for thrombus forma- 
tion in 12 of the 16 infants who died and 
were autopsied. 


RESULTS 
ROENTGENOGRAPHIC FINDINGS 


Pull-out aortograms were obtained in 
21 infants, and the roentgenologic findings 
are summarized in Table rr. Thrombus for- 
mation was demonstrable in 18 cases. [n 1 
infant the aortogram was normal, and in 
the 2 remaining cases the study was tech- 
nically unsatisfactory. The clots, which 
were demonstrable in 18 of the 19 infants 
with a satisfactory examination, assumed 
4 types of configuration roentgenograph- 
ically and pathologically (Fig. 1). In some 
infants the clot formed a circumferential 
fibrin sheath of varying thickness around 
the catheter, a phenomenon demonstrated 
to rapidly occur around indwelling venous 
catheters by Hoshal e£ 2/29 In some infants 
a large conventional type of pericatheteric 
blood clot was encountered. In other cases 
a mural clot occurred and produced an 
irregularity of the aorta, often with exten- 
sion into an iliac vessel. In a few instances 
combinations of the preceding types of 
thrombi were observed in the same patient. 
In several infants a long clot was visualized, 
apparently attached proximally to the 
wall of the upper lumbar aorta and extend- 
ing distally within the blood column like a 
piece of seaweed to the aortic bifurcation. 

Fragmentation of the thrombus with 
migration of. pieces of clot down the iliac 
and femoral vessels was observed during 
catheter withdrawal in several cases. In 
none of these infants, however, was there 
any subsequent clinical evidence for circu- 
latory impairment of the lower extremities. 
In 1 infant (Case 15) with a large distal 
aortic clot, complete thrombotic occlusion 
of the right common iliac artery and migra- 
tion of clot fragments down the left femoral 
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TABLE II 


ROENTGENOGRAPHIC FINDINGS DURING PULL-OUT AORTOGRAPHY 














Birth Weight Catheter Duration 








Patient Admission Diagnosis (oin) ida s Roentgenographic Findings 
I Neonatal seizures 4,374 I Normal aortography 
2  Pneumonitis 1,470 à Technically unsatisfactory 
3  Meconium aspiration syndrome 2,854 5 Clot in Ao and both CIA with 
migration down RHA 
4 Meconium aspiration syndrome 4,229 3 Clot in distal Ao, RCIA and 
RHA 
s HMD 1,895 2 Large clot in Ao with partial oc- 
clusion of SMA 
6 HMD 1,647 2 Clot in distal Ao and LCIA with 
complete occlusion of LFA 
7 HMD 1,846 8 Clot in Ao with migration down 
LCIA 
8 HMD 2,470 5 Clot in Ao with migration down 
RFA 
9 HMD I, 306 II Large clot in Ao 
ıo* HMD I,136 II Large clotin Ao extending above 
renal arteries 
II Congenital heart block, CHF 1,810 3 Clot in distal Ao and RCIA 
12 Neonatal seizures 2,861 3 Clot in distal Ao 
їз HMD 2,380 8 Technically unsatisfactory 
14 HMD 2,698 8 Clot in distal Ao 
15 Hypoglycemia 4,545 3 Clot in distal Ao with migration 
down and complete occlusion 
of LFA 
16 HMD 3,692 12 Clot in Ao and both CIA with 
migration of clot down RFA 
17; HMD 1,888 ý Large clot in Ao and both CIA 
18 Renal vein thrombosis 2,800 14 Large clot in Ao 
19 Sepsis 4; 10% 2 Clot in distal Ao 
20  Atelectasis 2,918 I Clot in distal Ao and LCIA 
21 HMD 1, 320 4 Clot ın distal Ao 











* Expired; HMD= Hyaline membrane disease; CHF = Congenital heart failure; Ao= Aorta; CIA = Common iliac artery; R= Right; 
L= Left; ЕА = Femoral artery; НА = Hypogastric artery; SMA= Superior mesenteric artery. 


artery were noted during the pull-out pro- 
cedure (Fig. 2, 4 and B). However, there 
were no clinical signs of ischemia in either 
leg during or following the aortogram in 
this infant. Only 1 infant (Case 6) had 
clinical signs of circulatory impairment 
prior to the procedure, as evidenced by 
blanching, coolness and diminished pulse 
in the left leg. Pull-out aortography in this 
infant demonstrated complete occlusion of 
the left superficial femoral artery. Follow- 
ing removal of the catheter and hepariniza- 
tion for 48 hours, the clinical evidence for 
ischemia disappeared. Clinical and roent- 
genographic evidence for bowel infarction 


developed in : infant (Case 10) with a 
demonstrable aortic thrombus some 4 
hours following removal of the catheter 
(Fig. 3). At autopsy complete thrombotic 
occlusion of the superior mesenteric artery 
with massive small bowel necrosis was 
demonstrated. Since there were no signs 
of bowel ischemia prior to the withdrawal 
of the catheter, it seemed probable that 
embolization of a thrombus arising from 
the catheter tip or wall of the aorta oc- 
curred at the time of catheter withdrawal. 
In another infant (Case 5) with a large 
seaweed type of clot, complete occlusion 
of the superior mesenteric artery developed 
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TYPES OF AORTIC CLOT 





Pericatheteric Pericatheteric 
Fibrin Sleeve Clot 





Ш IV 








Mural 
Clots 


Fibrin Sleeve 
and Clots 


l'1G. 1. The 4 types of clots encountered roentgenologically and pathologically 


in this prospective study are illustrated. 


during the pull-out procedure (Fig. 4, A 
and A). Subsequently, either fragmenta- 
tion or dissolution of the clot must have 
rapidly occurred or the collateral circula- 


tion proved adequate, since no evidence of 


small bowel ischemia became evident. 
In many infants the catheter-bearing 


common ilac arteries 
were of considerably larger caliber than 


hypogastric and 


the corresponding vessels on the opposite 
side. Presumably this represented com- 
pensatory enlargement due to a relative re- 
duction of the vessel lumen secondary to 
the presence of the catheter. 





l'1G. 2. Case 15. (4 and B) In these exposures taken one-third of a second apart, migration of a small piece 
of clot down the left common femoral artery (black arrow in 4) into the superficial femoral artery (white 
arrow 1n В) is demonstrated. The right common iliac artery is not filled because of a large occluding clot 
(not evident in this portion of the study) which extended into its proximal portion from the aorta. The 
opacifed umbilical artery catheter (open arrow in B) is projected over the right pelvis and sacrum. (Re- 
printed with permission of Pediatrics.) 
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Fic. 3. Case то. A large amount of free air is present 
under both diaphragms of this infant who devel- 
oped necrotizing enterocolitis 4 hours after re- 
moval of the umbilical artery catheter. A large 
clot was noted in the abdominal aorta during 
pull-out aortography. At autopsy the clot oc- 
cluded the superior mesenteric artery and ex- 
tended into the right common iliac arterv. 


NECROPSY FINDINGS 

Thrombotic complications including var- 
ious visceral infarcts were encountered at 
autopsy. These will not be emphasized 
since their occurrence has been previously 
well documented. The pathologic findings 
will be largely restricted to the presence or 
absence of catheter-associated thrombus 
formation. 

Sixteen infants expired, 12 of whom 
had autopsies performed. The significant 
data in the autopsied cases are recorded 1n 
Table тп. In all 16 infants umbilical artery 
catheters had been employed. Two of these 
patients underwent aortographv prior to 
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death, and in both instances autopsy con- 
firmed the presence of the aortic clot dem- 
onstrated roentgenographically. Throm bus 





Fic. 4. Case $. (4) Early filling of the superior mesenteric artery is visible (open arrow). (B) In an angiogram 
taken one-third of a second later, the superior mesenteric artery 1s occluded just distal to its origin (closed 
arrow). A long seaweed type of clot extends to the aortic bifurcation (white arrow). Despite occlusion of 
the superior mesenteric artery, no subsequent evidence of bowel ischemia developed. 
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Tase III 
INCIDENCE OF THROMBOSES AT AUTOPSY 
: 223 ү 
Райепї Primary Diagnosis Birin Weight Catheter Duratioh Arterial Thrombus at Necropsy 
i T (gm.) (da.) " 

Al Atelectasis, polycystic kidneys 2,240 I Absent 

A2  Hyaline membrane disease 1,228 3 Absent 

A3 H valine membrane disease 1,206 I Thin pericatheteric fibrin sheath 

A4  Hyaline membrane disease I , OOO 1 Absent 

Ac Thromboembolism fistula 2,080 7 Clot in left common iliac artery 

A6*  Hvaline membrane disease 1,136 I1 Large clot in aortic and right iliac 
artery; thrombotic occlusion of 
superior mesenteric artery 

A7 . Hyaline membrane disease 1,580 I Pericatheteric fibrin sleeve 

A8 Воже] necrosis 1,220 15 Absent 

Ag . Hvaline membrane disease 1,595 3 Clot in superior mesenteric artery; 
pericatheteric fibrin sleeve 

Aio Hyaline membrane disease 950 I Absent 

Arı* Renal vein thrombosis 2,800 14 Clot in aorta with extension into 
right renal artery 

A12 Sepsis 1,030 5 Large conventional clot around 


aortic catheter 





* Antemortem aortography performed (Cases 10 and 18, Table 11). 


formation in the vicinity of the aortic 
catheter was noted in 7 of the 12 necropsies. 
In several patients this consisted. simply 
of a fibrin sheath surrounding the catheter, 
(Fig. 5, Æ and B) but in others the clot was 
of a much more extensive nature (Fig. 6; 
7: and 8), 

It is interesting to speculate concerning 
the relatively higher incidence of aortic 
thrombosis encountered at autopsy in our 
series (7/12) as compared to other inves- 
tigators. Numerous factors, including the 
type of catheter used and the concentration 
of heparin in the maintenance solution ad- 
ministered through it could play a role. 
There is no question, however, that our 
recent interest in the problem prompted a 
more careful search for thrombi and fibrin 
sleeves at autopsy than hitherto accorded, 
resulting in a considerably higher incidence 
of clots than we ourselves had previously 
noted. Fibrin sleeves, in particular, may be 
filmy and evade detection during a casual 
study. The lower incidence of thrombus 
formation present at necropsy (58 per cent) 
as compared to that demonstrated angio- 
graphically is probably, at least in part, 


due to an inherently greater sensitivity of 
clot detection bv angiographv performed 
during life. Some of the clots noted during 
the pull-out procedure were in the process 
of fragmentation and embolization and 
would thus be expected to escape detection 
at autopsy. 

In 7 of the 12 infants autopsied, a clot 
was detected, including 2 infants in whom 
the catheter had been present for less than 
24 hours. In 5 of the 12 infants no clot was 
present. In 3 of these the catheter had been 
in position for 24 hours or less. In the other 
2 infants the catheters had been inserted 
for periods of 3 and 15 days, respectively. 
The absence of detectable clot in these 2 
infants is difficult to explain, since most 
observers have stressed that clots are al- 
most always encountered around catheters 
inserted for periods exceeding 24 hours. In 
this regard, differences in the clotting 
mechanism or degrees of platelet adhesive- 
ness between infants and adults or in in- 
fants themselves may be areas for specula- 
tion. 

The microscopic findings of a typical cir- 
cumferential fibrin sleeve are illustrated in 
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Figure 58. Another fibrin sleeve, attached 
to the aortic wall by a clot, is illustrated in 
Figure 6. The clot results from intimal 
damage of the aorta at the site of catheter 
contact. 


DISCUSSION 

The reader is referred to the comprehen- 
sive reviews of Kitterman ef a/.? concern- 
ing the complications of umbilical vessel 
catheterization. Gupta eż 2/9 reported a 6 
per cent incidence of arterial thrombosis 
evident clinically or at autopsy in infants 
harboring umbilical artery catheters and 
concluded that the presence of umbilical 


artery catheters must increase the likeli- 
hood of actual thrombosis many times. 
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These authors postulated that infants with 
no signs or symptoms of vascular occlusion 
might well have sustained occult injury to 
both the aorta and iliac vessels secondarv 
to the catheter. Wigger ef al." reported 
visible clots around vascular catheters in 
I2.5 per cent of autopsied neonates, a 3.5 
fold increase in thrombus formation as 
compared to autopsied infants not harbor- 
ing an umbilical catheter. Thev also stated 
that the incidence of clots in survivors was 
unknown. Formanek and co-workers? re- 
ported a 54 per cent incidence of thrombus 
formation around the percutaneous femoral 
catheter, utilizing the technique of pull-out 
aortography, in a series of 93 diagnostic 
catheterizations. They found catheter as- 





FıG. 5. (4) A pericatheteric fibrin sleeve (between arrows) is visible as a filmy radiolucent stripe. It extended 
the entire length of the catheter but only the section where it reflected light is visible in this photograph. 
(B) Cross section of the fibrin sleeve shown in 4. In some areas the wall is only a few cells thick. The defect 
in the sleeve wall occurred when the catheter was removed. 





l'1G. 6. Cross section of another fibrin sheath. There 
Is a broad surface where the fibrin sheath is at- 
tached to the intima of the aorta by a larger, con- 
ventional type of clot. 


sociated thrombus formation present in 100 
per cent of patients in whom the catheter 
had been present for a period exceeding 24 
hours. More recently, Hoshal e£ al!” de- 
scribed the rapid encasement of indwelling 
subclavian vein catheters by a totally cir- 
cumferential fibrin sleeve in a studv utiliz- 
ing vein dissection and cinefluoroscopy. In 
I of these cases an internal jugular vein clot 
was demonstrated by the injection of con- 
trast medium during pull-out venography. 

All the studies to date regarding arterial 
thrombus formation complicating umbilical 
artery catheterization have been retro- 
spective analyses of autopsy cases or re- 
ports of recognizable vascular complica- 
tions such as leg blanching or gangrene of 
an extremity. To our knowledge, this is the 
first prospective studv conducted in neo- 
nates harboring an umbilical artery 
catheter in order to determine the inci 
dence of occult thrombus formation. Only 
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I infant (Case 6) demonstrated clinical 
evidence of ischemia which prompted the 
procedure, and this disappeared after 48 
hours of heparin therapy. The demonstra- 
tion of thrombi in 18 of the 19 patients with 
a technically satisfactory pullout aorto- 
gram was surprising and rather disturbing. 
Despite the high incidence of clinically oc- 
cult but  roentgenographically demon- 
strable thromboembolism, there were no 
serious sequelae with the exception of 1 
infant (Case 10) who died from occlusion of 
the superior mesenteric artery. In 1 infant 
(Case 15) with complete thrombotic oc- 
clusion of the right common iliac artery 
demonstrable at the time of pullout 
aortographv, there was no evidence of 
peripheral ischemia, indicating that con- 
ventional clinical criteria for predicting 
vascular occlusion are not always reliable 
(Fig. 2, апа &). The conclusion that the 
arterial catheter plaved a direct causative 


l'16. 7. The upper arrow (solid) indicates a fibrin peri- 
catheteric sleeve attached to the adjacent wall of 
the aorta. The lower arrow (open) demonstrates a 
conventional type of clot surrounding the lower 
portion of the aortic catheter. 
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role in the strikingly high 
thrombosis encountered in this study is in- 
escapable, since the incidence of ante- 
mortem thrombosis in neonates without 
umbilical catheters is reportedly only be- 
tween 1 and $ per cent." Indeed, the 
highest rate of vascular thrombosis unas- 
sociated with catheterization that has been 
reported is only approximatelv 16 per cent 
and occurred in infants of diabetic 
mothers." 

The pathogenesis of thrombosis has been 
aptly described by Deykin.? Venous 
thrombi form in a relatively slow flowing 
vascular stream and resemble a blood clot, 
with the red cells held together by an ex- 
tensive fibrin network. Therefore, heparin 
and oral anticoagulants which block fibrin 
formation are effective in preventing for- 
mation of venous thrombi. In contradis- 
tinction, in arterial thrombosis the earliest 


visible phenomenon is the adherence of 


platelets to an abnormal surface of the 
arterial wall or to the surface of a catheter. 
Fibrin formation plays a later and less 
prominent role in arterial thrombosis than 
in venous thrombosis. For this reason 
agents which inhibit platelet adhesiveness, 
such as aspirin or glyceryl guiacolate, may 
be more effective in preventing arterial 
thrombosis than heparin and oral anti- 
coagulants. The danger of aggravating the 
pre-existent intracranial hemorrhage 
through such measures, however, cannot 
be ignored. 

Fibrin sleeve formation around indwell- 
ing 
intimal injury, namely, where the catheter 
enters the vessel wall and where its tip con- 
tacts the adjacent vessel ма!" Fibrin de- 
position advances in both directions from 


these points and rapidly encases the 
catheter with a circumferential sheath 
(Fig. 5, 4 and B; and 8). 


Most patients had coagulation studies 
performed, although not as a part of the 
study protocol. The fibrinogen levels were 
normal in all patients, but the platelet 
counts were transiently depressed in 8 pa- 
tients. A relationship between the duration 


incidence of 


catheters originates from 2 sites of 
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fibrin sleeve 


A circumferential 
(arrow) forms a radiolucent halo around the aortic 


Fic. 8. Case rr. 


catheter. The sleeve extends into the right iliac 
artery, where it 1s greater in diameter and causes 
considerable diminution in the lumen of this vessel. 


of catheter placement or tvpe of drugs ad- 
ministered through the catheter and clot 
formation was not decisively demonstrated 
in this studv. However, thrombus or fibrin 
sleeve formation was roentgenologicallv 
demonstrable in every infant in whom the 
catheter had been 77 situ for 2 days or more. 
Theincidenceofarterial thromboses demon- 
strated at autopsy (7/12) was less than in 
Our aortographic studies (18/19), possiblv 
because in 5 of the 12 infants undergoing 
necropsy, the catheter had been present 
for 24 hours or less. We do not have an 
explanation for the absence of clot forma- 
tion at autopsy In 2 infants harboring an 
arterial catheter for periods of 3 and 1; 
davs, respectivelv, and in whom pull-out 
aortography was not performed. The fate 
of the clots is uncertain, but it is presumed 
that activation of the fibrinolytic system 
aids in their dissolution. With time, forma- 
tion of an endothelial layer over the ex- 
posed surface of the clot occurs and the 
clot shrinks in size (Fig. 9). We have ob- 
served recanalization of both an occluded 
renal artery and opposite renal vein in т 
infant not included in this study. Although 





АА Є, 


Ктс. 9. Case 18. Cross section of a partially calcified 
organizing thrombus near its attachment to the 
aorta. This infant died of bronchopulmonary 
dysplasia 6 weeks after the catheter was removed. 
The aortic thrombus extended into the right renal 
artery and this kidney demonstrated several 
infarcts. 


no immediate complications were noted in 
those surviving infants with roentgeno- 
graphically demonstrated clots, close fol- 
low-up studies are warranted to check for 
the possibility of long term sequelae such 
as limb shortening. Intermittent claudica- 
tion and retarded limb growth have been 
reported following cardiac catheteriza- 
tion 

Umbilical artery catheterization has be- 
come a valuable and firmly established 
procedure in the management of the cri- 
tically ill neonate. The unexpectedly high 
incidence (95 per cent) of arterial thrombus 
formation complicating the use of such 
catheters, as demonstrated in this prospec- 
tive study, emphasizes the need for careful 
selection of patients for catheterization. It 
also focuses on the need for improved anti- 
coagulant techniques and for the develop- 
ment of a reliable nonthrombogenic cathe- 
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ter. Catheters vary in their thrombogenic 
properties, with polyethylene and silicon- 
ized polyurethane catheters less thrombo- 
genic than teflon.’ Several compounds, in- 
cluding graphite-benzalkonium  chloride- 
heparin sodium and cetyltrimethyl am- 
monium bromide have been used to coat 
arterial catheters, and reportedly will 
diminish the incidence of thrombus forma- 
tion for short periods of insertion.^? Al- 
though these compounds will temporarily 
reduce the thrombogenic characteristics of 
plastic catheters, a completely satisfactory 
nonthrombogenic material is not presently 
avallable for umbilical vessel catheteriza- 
tion. Further investigation of compounds 
which reduce platelet adhesiveness seems 
justified since this phenomenon plays a 
major role in arterial thrombosis. The high 
occurrence of aortic clots demonstrated in 
this study has prompted us to preferen- 
tially position. arterial catheters in the 
distal abdominal aorta in order to diminish 
the length of intra-arterial catheter, and 
thus the extent of secondary thrombus for- 
mation. Such a position also reduces the 
likelihood of thromboembolism to the vital 
visceral vessels. Because of the demon- 
strated frequency of aortic clots, the rapid 
administration of solutions or employment 
of the “push technique" through an aortic 
catheter which has been in position for 
several davs should be avoided. Adminis- 
tration of an exchange transfusion through 
an aortic catheter in 1 infant not included 
in this study resulted in dislodgement of 
an existing aortic clot and immediate em- 
bolic occlusion of the left femoral artery 
with clinical evidence of sudden ipsila- 
teral ischemia (Fig. то). 


SUMMARY 


I. À prospective study to determine the 
frequency of clinically occult arterial 
thromboembolism in neonates harboring 
an umbilical artery catheter was conducted, 
utilizing 100 consecutive infants admitted 
to our neonatal intensive care unit. Au- 
topsies were also performed in 12 of the 16 
infants who expired during the study. 





‘tc. то. There is complete occlusion of the left 





femoral artery in this infant by an embolus which 
was dislodged from the catheter tip during rapid 
administration of a blood transfusion. The clinical 
evidence of ischemia disappeared several days 
following removal of the catheter. 


2. Pullout aortography was randomly 
done in 21 infants, or approximatelv one- 
third of those in whom an arterial catheter 
had been inserted. Significant thrombus 
formation was demonstrated in 18 of the 
г9 infants with a technically satisfactory 
aortogram. One infant died as a direct re- 
sult of the intravascular thrombosis. 

3. Thromboembolism may occur in new- 
born infants and produces little or no 
clinical evidence of its presence. Some of 
the ischemic signs and symptoms encoun- 
tered in neonates harboring umbilical ar- 
tery catheters and attributed to vascular 
spasm are probably manifestations of 
thromboembolism. 

4. The potential hazard of clot formation 
following umbilical artery catheterization 
should prompt efforts to minimize its oc- 
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currence, including careful selection of pa- 
tients, development of nonthrombogenic 
catheters and the emplovment of im- 
proved anticoagulation techniques. 

5. The high incidence of occult throm- 
bosis demonstrated in this study has 
prompted us to position the umbilical ar- 
terv catheter at the aortic bifurcation to 
minimize the extent of thrombus formation 
and the likelihood of thromboembolism to 
vital visceral vessels. 

6. Although no immediate complications 
were noted in those surviving infants with 
roentgenologically demonstrable clots in 
this study, close follow-up observation is 
warranted to exclude the possibility of 
long term sequelae. 


Hugh J. Williams, M.D. 


The Children’s Hospital 
St. Paul, Minnesota §§102 


The authors wish to thank Mrs. Norma 
Brandon for her capable technical assis- 
tance in the preparation of this manuscript. 
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JET COLLAPSE WITH AORTIC RUPIURE— 
A COMPLICATION OF UMBILICAL 
CATHETER ANGIOGRAPHY* 


By BRENT B. BIRKIN, M.D., and KURT AMPLATZ, M.D. 


MINNEAPOLIS, MINNESOTA 


T IS the purpose of this communication 

to stress the potential hazards of exces- 
sive injection pressures using end-open 
umbilical catheters in newborns. The force- 
ful, forward jet from the catheter may cause 
angiographic jet collapse and rupture of the 
aorta involving all lavers, as demonstrated 
in one of our cases who came to autopsy. 

Although vascular jet collapse and the 
mechanism of aortic rupture during angiog- 
raphy were studied ın animals by Douman- 
lan and Amplatz,? to our knowledge this 
represents the first human case with such a 
complication that has come to autopsy. 


REPORT OF A CASE 


C.M., a newborn male, was the product of 
an uncomplicated pregnancy and normal de- 
livery. The patient was felt to have congenital 
heart disease and was sent to the University of 
Minnesota for further evaluation. Àn Argyle 
No. 5 French umbilical artery catheter was 
placed into the descending thoracic aorta; 2 
cc./kg. co per cent diatrizoate contrast medium 
was injected with an effective pressure of 495 
PSI; the gauge pressure was go PSI using an 
Amplatz injector with a 30 cc. syringe. 

Anteroposterlor and lateral roentgenograms 
demonstrated jet collapse of the abdominal 
aorta on the early studies, and immediately 
thereafter periaortic extravasation of contrast 
medium (Fig. 1, апа В). 

The baby expired 48 hours later due to con- 
gestive heart failure and pulmonary conges- 
tion. The cause of death was thought to be due 
to hypoplastic left heart syndrome, and not 
related to the angiography. 

At autopsy the thoracic aorta showed com- 
plete rupture, with a hematoma being confined 
by the adventitia. Histologic examination dem- 
onstrated disruption of the media of the aorta 
apparently caused by the jet from the catheter. 


DISCUSSION 

Since the advent of careful monitoring 
of blood gases through indwelling umbilical 
catheters, more and more infants are un- 
dergoing angiography for suspected con- 
genital heart disease. As most of these pa- 
tients in the newborn period are suffering 
from left-sided hypoplastic syndromes or 
coarctation, aortography is usually per- 
formed through the present end-hole plastic 
catheter. Even with low injection pressures, 
corresponding to 220 PSI effective pressure, 
the walls of the pliable aorta may be pulled 
into the jet resulting in angiographic Jet 
collapse. Figure 2, 4 and В, shows another 
patient, C.W., where this phenomenon 1s 
well demonstrated with this pressure. Dou- 
manian and Amplatz? have convincingly 
shown in canine and 77 vitro experiments 
that angiography through end-open cathe- 
ters does cause markedlv negative forces in 
the forward jet of injected contrast me- 
dium which mav result in collapse of the 
vascular wall. This is more often seen in 
veins than in arteries, and depends largely 
on the injection pressure. If the effective 
injection pressure is increased to 8oo PSI, 
the collapsed canine aortic wall may be cut 
by the jet, and an extravascular hematoma 
may occur (Fig. 3). Histologic examination 
of the damaged canine aorta shows disrup- 
tion of all layers except the adventitia. Our 
case, contrary to the experience in animals, 
shows the dissection almost exclusively in 
the media, in the same plane as noted ın 
dissecting aneurysms (Lig. 4). 

The reported case seems to indicate that 
the aortic wall in newborns is very pliable 
and even more friable than the canine 
aorta, since jet collapse may be noticed at 


* From the Department of Radiology, University of Minnesota Hospitals, Minneapolis, Minnesota. 
This work was supported in part by USPHS grants No. 1 T12 HE 5853-0281 and 2 Por HE 06314. 
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l'1G. т. (4) Jet collapse of the aorta during injection phase (arrows). (B) Extravasation of contrast medium 
due to aortic rupture (arrows). 


pressures as low as 220 PSI effective pres- 
sure, and aortic rupture may occur at an 
effective pressure of coo PSI. Jet collapse 
is also related to blood pressure which is 
much lower in critically ill newborns with 
congenital heart disease than in healthy 
dogs. 

The ultimate outcome of such a vascular 
damage, consisting of disruption of the 2 
main layers of aortic wall, is not known, but 
it is probable that this represents a per- 


sistent weakness, possibly resulting in a 
false aneurysm similar to traumatic rupture 
of the aorta. It can, therefore, be assumed 
that this represents a serious, perhaps even 
life-threatening complication of angiog- 
raphy later on in life. 

The experience of this case seems to sug- 
gest the danger of high pressure angiog- 
raphy through end-open umbilical cathe- 
ters. Experience in a large number of cases, 
however, has shown that effective pressures 





ic. 2. (4) Jet collapse (arrows) with recoil of catheter but no extravasation of contrast medium. 
(B) Contrast medium clears normally from the aorta (arrows). 
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liG. 4. Histologic section of aorta showing 
lic. 3. Disruption of canine aorta by forward disruption of the media (arrow). 
catheter jet. Rupture involves all layers except 
adventitia. 
hematoma confined by adventitia, and a 
| | dissection of the media were found. 
up to 275 PSI (5o PSI gauge pressure with It is concluded that the aorta in new- 
à 30 cc. syringe on Amplatz injector) сап Бе “borne is easily collapsible and easily dam- 
safely used. Under these circumstances the aoed by the forward jet from a high pres- 
aorta may collapse, but the forward Jet 15 gure injection of contrast medium. For this 
not forceful enough to cause disruption and type of angiography, maximal effective in- 
extravasation of the contrast medium.  ;: SPEM | 
Since injection pressures cannot be deter- 
mined on some flow control injectors, a 


jection pressures of 275 PSI or flow rates 
not exceeding 6 cc. per second are sug- 


5 eia А | gested. 
maximum injection rate of approximately 
6 cc. per second should not be exceeded. Brent B. Birkin, M.D. 
Department of Radiology 
SUMMARY University of Minnesota Hospitals 


| s Minneapolis, Minnesota 55455 
A case of aortic Jet collapse and rupture 


which came to postmortem examination is REFERENCES 
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SEVERE CONGENITAL HEART DISEASE IN THE 
NEONATAL PERIOD* 


A FUNCTIONAL APPROACH TO EMERGENCY DIAGNOSIS 


By MICHAEL T. GYEPES, M.D., and WILLIAM R. VINCENT, M.D. 


LOS ANGELES, CALIFORNIA 


EVERE, life-threatening congenital 

heart disease is an important cause of 
infant mortality in the United States. The 
purpose of this paper is to present a co- 
ordinated physiologic-radiologic approach 
to the emergency diagnosis of cardiac 
lesions in the neonatal period. Emphasis 1s 
placed on the lesions most frequently en- 
countered under 2 weeks of age. In our 
experience, g conditions account for ap- 
proximately 75 per cent of children with a 
cardiac basis for cyanosis or respiratory 
distress in this age group. The methodology 
and logic of the diagnostic approach reflect 
our conviction that it is the immediate sur- 
vival of the infant rather than an exhaus- 
tive anatomic and physiologic diagnosis 
which is important during this precarious 
period. This approach is designed to obtain 
information sufficient to allow a functional 
diagnosis and thereby indicate the correct 
course of action, such as a physiologically 
appropriate emergency surgical procedure, 
an initial trial of intense medical therapy 
or, equally important, no treatment beyond 
supportive measures. Since clinical diag- 
nosis is relatively inaccurate in this age 
group, cardiac catheterization and angio- 
cardiography are considered essential in 
the management of these patients. 


MATERIAL AND METHOD 


The principles described in this article 
have been derived from dav-to-dav prac- 
tices of the Pediatric Cardiopulmonary 
Laboratorv at UCLA. This catheterization 
laboratory is operated jointly by Pediatric 
Cardiologv and Pediatric Radiology. Ap- 


proximately 240 pediatric cardiac cathe- 
terizations are performed yearly. From то 
to 15 per cent of these investigations are in 
children 14 days of age or less, where the 
need for diagnosis is considered to be ur- 
gent and the procedure is usuallv carried 
out on an emergency basis. 


PATHOPHYSIOLOGY 


Approximately 75 per cent of all con- 
genital heart lesions either remain. unde- 
tected or do not produce signs or symptoms 
significant enough to warrant complete in- 
vestigation in the neonatal period. ^9? 
Infants with svstemic to pulmonary shunts, 
even with large communications, rarely 
get into respiratory or cardiac difficulty in 
the first months of life, because of the rela- 
tivelv high postnatal pulmonary vascular 
resistance which limits left-to-right shunt 
volume during the neonatal period. With 
the exception of those infants with trans- 
position of the great arteries, patients with 
cyanotic congenital heart lesions and in- 
creased. pulmonary blood flow likewise 
rarely get into difficulty in the first weeks 
of life. Infants with tetralogv of Fallot, 
aortic stenosis or pulmonic stenosis rarelv 
have a lesion of sufficient severity to 
present indications for emergency studv in 
the neonatal period. 

The g congenital heart lesions which 
commonly produce cyanosis or distress in 
the first 2 weeks of life and frequently re- 
quire emergency diagnostic work-up are: 
(1) pulmonary atresia (or severe pulmonic 
stenosis) with intact ventricular septum 
(PA/PS); (2) pulmonarv atresia (or severe 
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pulmonary stenosis) with ventricular septal 
defect (PA/PS+ VSD); (3) Ebstein's mal- 
formation of the tricuspid valve; (4) 
tricuspid atresia (TA); (5) transposition 
of the great arteries (TGA); (6) syndrome 
of coarctation of the aorta (CS); (7) total 
anomalous pulmonary venous return with 
obstruction (TAPVR); (8) hypoplastic left 
heart syndrome (HLH); and (9) severe 
coarctation of the aorta. These g lesions 
can be grouped into 3 pathophysiologic 
categories: 


GROUP I 


Lesions with decreased pulmonary blood 
flow: PA/PS, TA, Ebstein’s malformation, 
and PA/PS--VSD.'-5.4 Infants with 
PA/PS become intensely cyanotic early 
because of profound underperfusion of the 
lungs. The majority of these patients have 
a severely hypoplastic right ventricle which 
is incapable of dilatation. About 20 per cent 
of the patients with PA/PS have a nor- 
mally formed right ventricle which is 
dilated. In these cases the right atrium 
may also be dilated, especially if there is 
associated tricuspid regurgitation. 

Severe reduction of pulmonary blood 
How is also a principal problem in most 
cases of TA. In the neonate with Ebstein’s 
malformation, the main hemodynamic ab- 
normality is extensive tricuspid regurgita- 
tion due to a misplaced and incompetent 
tricuspid valve. Ebstein’s malformation is 
functionally similar to PA/PS and TA, 
since pulmonary blood flow is reduced and 
a significant portion of systemic venous re- 
turn is shunted from right to left atrium. 

In contrast to the defects already men- 
tioned, infants with PA/PS+ VSD, or the 
extreme form of tetralogv of Fallot or 
pseudotruncus arteriosus, usuallv do not 
develop systemic venous congestion since 
they have a large ventricular defect which 
allows venting of the obstructed right ven- 
tricle to the systemic circulation. However, 
the pulmonary oligemia may be so severe 
that they may also require emergency in- 
tervention due to the extreme hypoxemia 
and resultant metabolic acidosis. 
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GROUP 2 


Lesions with increased pulmonary blood 
flow: TGA and CS.?!° In TGA, the pul- 
monary and systemic circulations are 
parallel rather than in series. In those 
infants who are recognized to be cyanotic 
soon after birth, there is usually only a 
small communication between the systemic 
and the pulmonary circulations at the 
foramen ovale. Because of inadequate mix- 
ing between the circulations, these infants 
have severe systemic hypoxemia despite in- 
creased pulmonary blood flow. 

In CS there is a ventricular septal defect 
(VSD) associated with a severe coarctation 
of the thoracic aorta. There is often an as- 
sociated patent ductus arteriosus as well. 
This combination of the VSD and coarcta- 
tion leads to massive left-to-right ventric- 
ular shunting and early congestive heart 
failure. Due to the coarctation, systemic 
vascular resistance is higher than normal 
and the ventricular shunt volume becomes 
greater earlier in these patients than in 
neonates with isolated VSD. Failure typi- 
cally occurs under 2 weeks of age in the 
coarctation syndrome compared to 6 to 12 
weeks with isolated VSD. 

GROUP 3 

Lesions with severe pulmonary venous con- 
gestion: TAPVR, HLH, and severe co- 
arctation of the aorta with intact ventricu- 
lar septum.^?152?? The functional com- 
mon denominator in these anatomically 
diverse lesions is pulmonary venous hyper- 
tension and pulmonary venous congestion. 
Almost all infants with TAPVR who are 
ill soon after birth have severe obstruction 
to the pulmonary venous drainage along 
the course of the anomalous channel or at 
the site of entrance into the systemic ve- 
nous circulation. Most of these patients 
have anomalous drainage below the dia- 
phragm into the portal venous system. 

In the HLH syndrome there may be 
stenosis or atresia of the mitral valve, 
severe hypoplasia of the left ventricle, 
atresia of the aortic valve and tubular 
hypoplasia of the ascending aorta. These 
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lesions may occur alone or in any com- 
bination. Depending upon the anatomy in 
a given case, all or most of the pulmonary 
venous return may have to find egress from 
the left atrium to the right atrium across 
the foramen ovale. In most cases, this 
opening is insufficient in size to accom- 
modate the flow without left atrial and 
pulmonary venous hypertension. 

In severe isolated coarctation of the 
aorta, the obstructive lesion is distal to the 
heart, but the principal cause of symptoms 
is the elevation of pulmonary venous pres- 
sure due to marked elevation of the left 
ventricular filling pressure with failure. 


DIAGNOSTIC APPROACH 


PHYSICAL EXAMINATION 


All of the lesions discussed in this paper 
may cause cyanosis, respiratory distress 
or both in the first davs of life. There are, 
nonetheless, several characteristic clinical 
profiles which may be helpful in differential 
diagnosis. Patients with TGA, PA/PS 
with or without VSD and TA often have 
marked cyanosis with little or no respira- 
tory distress for a number of days after 
birth. Infants with TAPVR with obstruc- 
tion and HLH syndrome characteristically 
have marked tachypnea and a dyspneic 
appearance, but onlv slight or questionable 
cyanosis. À unique and changing pattern 
of findings is characteristic of Ebstein's 
malformation. Immediately after birth the 
infant has cyanosis, tachypnea, a loud 
systolic murmur and hepatomegaly, all of 
which undergo spontaneous improvement 
over the first few weeks of life. 

Most neonates with TGA and HLH syn- 
drome have little or no murmur, whereas 
patients with CS, Ebstein’s malformation 
and ТА have a prominent systolic murmur 
along the lower left sternal edge. Unless 
there is an associated patent ductus ar- 
teriosus which provides flow to the lower 
extremities from the right ventricle, pa- 
tients with both isolated coarctation and 
CS have a diagnostic discrepancy in 
brachial and femoral pulses and pressures. 
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ELECIROCARDIOGRAM 


The electrocardiogram (ECG) shows a 
normal frontal plane axis and right ven- 
tricular preponderance expected at this 
age in the majority of the lesions which 
present under 2 weeks of age. With Eb- 
stein’s malformation, first degree heart 
block and prolonged right ventricular con- 
duction may be present from birth or ap- 
pear later. Marked right ventricular hyper- 
trophy is typical of TAPVR with obstruc- 
tion, reflecting severe right ventricular hy- 
pertension. In about 80 per cent of patients 
with PA/PS the right ventricle is hypo- 
plastic and this is reflected in the ECG as a 
relative absence of right ventricular forces 
and a normal frontal plane axis. The diag- 
nosis of TA is virtually assured in a cyanot- 
ic infant whose ECG shows left axis devia- 
tion, right atrial enlargement and left ven- 
tricular hypertrophy. Combined ventricu- 
lar hypertrophy and normal axis is the most 
common electrocardiographic pattern in 
patients with CS, while the ECG in infants 
with isolated coarctation shows right ven- 
tricular hypertrophy. 


CHEST ROENTGENOGRAM 


The upright posteroanterior roentgeno- 
gram of the chest is very important in the 
diagnosis of congenital heart lesions in the 
neonatal period.®!+18 The lateral roentgeno- 
gram is only occasionally helpful. It is 
rarely necessary to undertake a cardiac 
series with barium in the esophagus. The 
critical information to be obtained from 
the chest roentgenogram is evaluation of 
cardiac size and pulmonary vasculature. 
The cardiac configuration is rarely helpful 
in this age group. On the basis of the chest 
roentgenogram, the g lesions can usually 
be divided into 3 categories. Within each 
group there are helpful differentiating 
features. 

It must be realized that while in the 
majority of cases the sharp differentiations 
outlined below are applicable, there will be 
cases where this differentiation will prove 
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to be difficult primarily because of uncer- 
tainty about the pulmonary vascularity. 


Group 1 


[nfants with chest roentgenogram showing 
decreased pulmonary vascularity: If the 
heart is large in this group, the likelihood 
is that the patient has PA/PS (Fig. 1),® or 
Ebstein's malformation. Gross enlarge- 
ment of the cardiac silhouette, particularly 
of the right atrium, is somewhat more 
characteristic of Ebstein’s malformation 
than PA/PS. If the chest roentgenogram 
shows a normal or only moderately en- 
larged heart, the likelihood is that the in- 
fant has PA/PS+ VSD (Fig. 2), or PA/PS 
with an intact ventricular septum and a 
hypoplastic right ventricle. In TA the 
heart is either normal in size or slightly en- 
larged (Fig. 3). Discrete enlargement of 
the right atrium is found in some but not 
all cases of TA.” 


Group 2 


[nfants with chest roentgenogram showing 
normal or moderately increased pulmonary 
vascularity of the arterial type: These in- 
fants probably have TGA (Fig. 4),? or CS 
(Fig. $). Most commonly infants with 
TGA have the transposition of the great 





Fic. 1. Severe pulmonic stenosis. The heart is markedly 
enlarged with decreased pulmonary vascularity. 
The prominence of the right inferior heart border 
is due to moderate enlargement of the right atrium 
secondary to tricuspid insufficiency. 
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|616. 2. Severe tetralogy of Fallot. The heart is slightly 
enlarged with an elevated apex, shallow cardiac 
waist and right aortic arch. The pulmonary vas- 
cularity Is decreased. 


vessels without inversion of the ventricles. 
TGA is one of the few lesions which has 
à characteristic. cardiac contour in the 
neonatal period. The familiar “egg-shaped” 
heart is due to a narrow cardiac walst, con- 
vexity of the entire left heart border and 
modest prominence of the right atrium. In- 
fants with CS have a large heart, increased 
pulmonary blood flow, plus some degree of 
pulmonary venous congestion. Identifica- 
tion of the coarctation on the chest roent- 
genogram is usually not possible in this 


age group.’ 





FIG. 


3. Tricuspid atresia. The heart is slightly en- 
larged with an elevated apex, shallow cardiac 
waist and left aortic arch. The prominence of the 
right inferior heart border is due to moderate en- 
largement of the right atrium. The pulmonary 
vascularity is decreased. 





1с. 4. Transposition of the great arteries. The heart 
is enlarged with narrow cardiac waist. There is in- 
creased pulmonary vascularity of the arterial type. 


Group 3 


Infants with chest roentgenogram showing 
pulmonary venous congestion: If the chest 
roentgenogram suggests venous congestion 
and also shows cardiomegalv, the likelihood 
is that the infant has either severe isolated 
coarctation of the aorta,? or some form of 
HLH syndrome.!? Heart size may be normal 
with HLH syndrome in the first day of life 
(Fig. 6). If the chest roentgenogram reveals 
severe congestive changes with normal or 
slightly enlarged heart, the infant is more 
likely to have TAPVR with obstruction 
(Fig. 7) 122° 





Fic. ¢. Coarctation syndrome. The heart is moderately 
enlarged. The cardiac waist is normal in size and 
configuration. There is increased pulmonary vas- 
cularity of the arterial type. 
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CARDIAC CATHETERIZATION AND ANGIOGRAPHY 


Cardiac catheterization and angtocardiog- 
raphy are so closely related in the emergency 
work-up of congenital heart lesions that they 
must be considered part of the same diag- 
nostic procedure. Unlike elective cardiac 
catheterization and angiography in which 
it is customary to collect all of the physio- 
logic data and then proceed to selective 
angiocardiography, in emergency situa- 
tions the physiologic and angiographic 
procedures need not follow each other in 
any prearranged order. 

A functional and, if possible, exact an- 
atomic diagnosis needs to be established ın 
a minimum of time with minimal amounts 
of contrast medium.!^? [t is desirable to 
limit the total dose of contrast material to 
2 cc./kg.—3 cc./kg. whenever possible and 
4 сс./ Ке. is considered by ourselves and 
others to be an arbitrary upper limit of 
safetv in the sick neonate. To accomplish 
this goal, the potential value of each 
angiocardiogram must be carefully weighed 
before they are actually performed. It 
must be remembered that cardiac cathe- 
terization and angiocardiography represent 
additional stresses to the already pre- 
carious status of the profoundly ill infant. 





Frc. 6. Hvpoplastic left heart syndrome. The heart 15 
not enlarged. There is moderate pulmonary venous 
congestion. The heart may be of normal size in the 
hypoplastic left heart syndrome in the first few 
davs of life, although it usually becomes larger as 
the congestive heart failure increases. 
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Therefore, the diagnostic procedure must 
be as brief as possible and the patient ade- 
quately monitored. The need to measure 
and support the infants temperature and 
repeatedly assess and correct acid-base 
balance during the procedure cannot be over- 
emphasized. 

A formal and schematic approach to 
emergency cardiac catheterization and 
angiography is outlined below. This scheme 
is particularly applicable when the diag- 
nosis 15 quite uncertain prior to cardiac 
catheterization and although it is pre- 
sented in steps, it can and should be de- 
viated from depending on circumstances. 

The use of a biplane cine system reduces 
the amount of contrast material and the 
number of injections needed and shortens 
the diagnostic procedure. Its use 1s most 
advantageous and highly recommended for 
studies in infants. In most of these prob- 
lems, posteroanterior and lateral projec- 
tions are best. 

Emergency cardiac catheterization in 
this age group 1s usually best begun by the 
umbilical approach using a soft polyvinyl 
catheter.!? [t 1s wise to begin by catheteriz- 
ing an umbilical artery and to 1mmedi- 





Fic. 7. Total anomalous pulmonary venous return be- 
low the diaphragm with obstruction. The heart is 
slightly enlarged with considerable pulmonary 
venous congestion. 
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Fic. 8. Transposition of the great arteries. The cathe- 
ter curves anteriorly. The aortic arch is “open” 
and the aortic valve ring is high in position, AA 
= Ascending Aorta. 


ately obtain an arterial sample for pH, 
pCO, and pO. regardless of the suspected 
diagnosis. 

Step 7. The lett heart is approached in a 
retrograde manner through an umbilical 
artery. As the catheter is advanced into the 
ascending aorta an anterior or retrosternal 
position of the catheter tip viewed in the 
lateral plane stronglv suggests the diag- 
nosis of transposition (Fig. 8). This diag- 
nosis should be confirmed bv an aortogram 
because the catheter can readilv pass an- 
teriorlv through a patent ductus arteriosus 
into a normallv placed pulmonary arterv. 
An aortogram is also necessary to rule out 
associated aortic arch anomalies. If the 
diagnosis is transposition, one should 
proceed directly to balloon atrial septos- 
tomy. If the patient remains stable after 
these steps have been carried out, maneu- 
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lic. 9. Hypoplastic left heart syndrome. Lateral view. 
[njection into the descending aorta shows a nor- 
mal arch and descending aorta, and retrograde 
filling of the small, hypoplastic ascending aorta 
(arrows). There is also filling of the rather large 
pulmonary artery through a patent ductus arterio- 
sus which is not clearly seen. AA — Aortic Arch; 
РА = Pulmonary Artery. 


vers to evaluate the ventricular septum, 
pulmonary outflow tract and pulmonary 
pressures should be undertaken. 

If the catheter cannot be advanced 
around the arch of the aorta or if it has a 
tendency to go repeatedly into the ductus 
arteriosus, then a second catheter inserted 
into the other umbilical artery may allow 
passage around the arch of the aorta. If 
the ascending aorta still cannot be entered, 
a small volume “sighting” injection should 
be performed just distal to the point of ap- 
parent obstruction. In this fashion a co- 
arctation or other arch anomaly may be 
diagnosed. If there is minimal or no ante- 
grade blood flow in the ascending aorta as 
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with atresia of the aortic valve or hypo- 
plasia of the left ventricle, this injectior 
will readily fill the aortic arch, hypoplastic 
ascending aorta and coronary arteries in a 
retrograde fashion (Fig. 9). 

If no arch anomaly or transposition 1s 
present, the tip of the arterial catheter 1s 
left in the ascending aorta, since it sub- 
sequently may be desirable to manipulate 
it across the aortic valve or record simul- 
taneous aortic and ventricular pressures 
following venous catheterization. 

Step 2. Following umbilical artery cathe- 
terization the umbilical vein should. be 
catheterized. In the first few days of life. 
and especially in hypoxic or distressed in- 
fants, it is usually possible to enter the 
right atrium through the ductus venosus. 
It the the 
saphenous vein is the entry of choice. The 
pressure in the right atrium and even more 
importantlv, the size of the right atrium 
are often revealing. The giant right atrium 
and displacement of the tricuspid ring to 
the left can frequently give a clue to the 
diagnosis of Ebstein's malformation prior 
to injection of contrast material. /7owever, 
it must be emphasized that every effort shoula 
be made to enter the right ventricle even if i 
is difficult to do so, or difficult to maintain 
the catheter in 1t. The reason for this is that 
PA/PS, PA/PS with hypoplastic right 
ventricle and Ebstein’s malformation may 
all present with a large right atrium. In- 


ductus venosus has closed, 


jection into the right ventricle will usually 


reveal regurgitation into the right atrium 
in all of these lesions, but only a right ven- 
tricular injection will demonstrate the size 
of the cavity and confirm the presence or 
absence of pulmonary atresia or severe 
pulmonic stenosis (Fig. 10). In PA/PS 
-- VSD, the right atrial size will be normal 
and injection into the right ventricle will 
reveal immediate filling of a large ascend- 
ing aorta through the ventricular defect." 
The pulmonary outflow tract 1s frequently 
poorly seen because of its small size (Fig. 
її, Æ and B), and it is rarely possible tc 
clearly define the status of the pulmonary 
valve in these patients due to the marked 
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decrease in pulmonary flow. In general, in 
lesions with decreased pulmonary blood flow, 
the right ventricular injection is the most 
critical one. 

If the right ventricle cannot be entered, 
after repeated attempts, then the possibil- 
ity of TA is very real. However, inability 
to enter the right ventricle cannot be taken 
as proof of this diagnosis. In these cases, we 
prefer injection at the Junction of the right 
atrium and superior vena cava to show 
absence of early filling of the right ven- 
tricle and immediate shunting of contrast 
medium from the right atrium into the 
left atrium, left ventricle and ipea, 
aorta. Delayed opacification of a small 
right ventricle and pulmonary artery with 
contrast medium from the left ventricle 
will substantiate the diagnosis of TA. 

Step 3. If the preceding steps yield no 
results, tien the catheter should be ad- 
vanced into the pulmonary artery. If pul- 
monary arterial pressure is at or above 
aortic pressure, severe obstruction beyond 
the pulmonary capillaries should be sus- 
pected. In this case the pulmonary circula- 
tion time may be quite prolonged. For this 
reason the filming of the pulmonary injec- 
tion should continue until the site of return 
from the pulmonary veins can be ascer- 
tained. Since anomalous return with ob- 
struction is frequently below the dia- 
phragm, the angiocardiographic field 
oul include the area of the liver as well 
as the thorax (Fig. 12). 

Step 4. At this point there may still be 
insufficient information to adequately es- 
tablish a diagnosis, as tends to be the case 
in some forms of the HLH syndrome. In 
these instances, the left atrium should be 
catheterized through the foramen ovale, 
which usually presents no difficulty in the 
neonatal period. Likewise, it is usually 
possible to advance the catheter from the 
left atrium into the left ventricle. Injection 
into the left atrium or ventricle will help 


in fully assessing the size and character of 


the left ventricle in the HLH syndrome, 
and it will often assist in fully visualizing 
severe coarctation of the aorta (Fig. 13, 4 
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|16. 10. Severe pulmonic stenosis with hypoplastic right 
ventricle. The injection was made into the small 
right ventricle. The arrows point to the thickened 
valve leaflets. КА = Right Atrium; RV Right 
Ventricle; PA = Pulmonary Artery. 


and 5). In instances of left-to-right shunt- 
ing, a left ventricular injection mav allow 
differentiation of ventricular from aortico- 
pulmonarv communications. 


PRINCIPLES OF EMERGENCY 
MANAGEMENT 


THERAPEUTIC 


GROUP I 

Lesions with decreased pulmonary vascu- 
larity: With the important exception of pa- 
tients with Ebstein’s malformation, infants 
in this group are candidates for an emer- 
gency aorticopulmonary shunt (Waterston 
or Potts procedures), if they are hypoxic 
enough to have metabolic acidosis or 
hypoxic episodes, or if they have a patent 
ductus arteriosus, as the primary source 
of pulmonary blood flow. In the patient 
with pulmonary atresia and a normal right 
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Fic. 11. (A and B) Severe tetralogy of Fallot. Posteroanterior and lateral views. The injection was made into 
the right ventricle. There is immediate filling of the right-sided aorta through a high ventricular septal 
defect. The small pulmonary outflow tract is not seen in the posteroanterior view and the arrow points to it 
in the lateral view. RV = Right Ventricle; А = Aorta; M = Monitor. 


ventricle, an attempt may be made to open 
the atretic pulmonary valve instead of per- 
forming a shunt procedure. The severity 
of tricuspid regurgitation and right-to-left 
atrial shunting in Ebstein's malformation 
is largely dependent upon the level of 
pulmonary vascular resistance. Since pa 
tients with this lesion usually show spon- 
taneous improvement as pulmonary vascu- 
lar resistance falls, shunt surgery is not in- 
dicated. 


iG. 12. Total anomalous pulmonary venous return. 
The injection was made into the pulmonary artery. 
The arrow points to the pulmonary artery cathe- 
ter. The pulmonary veins collect into 2 anomalous 
channels which join and cross the diaphragm and 
feed into the portal vein (___). The crossed arrow 
points to a feeding tube. APV=Anomalous Pul- 
monary Vein; PV= Portal Vein. 
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116. 13. (A and B) Hypoplastic left heart syndrome. Injection into the left atrium reveals it to be small. The 
left ventricle is also small. The ascending aorta is hypoplastic. The thin umbilical catheter is in the thoracic 


aorta crossing the ductus arteriosus into the pulmonary artery. 


The arrow points to the tip of the catheter 


which is in the main pulmonary artery. A = Aorta; LA = Left Atrium; LV — Left Ventricle. 


GROUP 2 


Lesions with normal increased pul- 
monary blood flow: In patients with TGA 
a balloon atrial septostomy (Rashkind 
procedure)?! is performed at the time of the 
diagnostic study. Atrial septectomy (Bla- 


lock-Hanlon procedure)! may be done, if 


balloon septostomy is unsuccessful. In 
most cases of CS, resection of the coarcta- 


tion, usually with concomitant banding of 


the pulmonary artery, is urgently needed 
to relieve severe left ventricular failure and 
pulmonary venous congestion. 


GROUP 3 


Lesions with severe 
congestion: Emergency repair with deep 
hypothermia or cardiopulmonary bypass 1S 
indicated in patients with TAPVR with 
obstruction. In infants with congestive 
heart failure due to an isolated coarcta- 
tion, an initial trial of intensive medical 


pulmonary venous 


therapy is indicated. Some of these children 
will respond adequately to this approach 
and allow postponement of corrective sur- 
gery until a more optimal age (3 to 4 
vears). In the HLH syndrome there 15 cur- 
rently some interest in surgically creating 
an aorticopulmonary communication to 
allow unobstructed flow from the pulmon- 
ary artery to the aorta, and concomitant 
balloon septostomy or surgical atrial 
septectomy to decompress the left atrium.? 


SUMMARY 


A coordinated physiologic-radiologic ap- 
proach is presented to the emergency 
diagnosis of congenital heart lesions in the 
first 2 weeks of life. 

The pathophysiology and roentgenologic 
findings of the 9 lesions primarily re- 
sponsible for respiratory distress and cva- 
nosis on a cardiac basis in this age group 
are discussed in detail. 

A logical, schematic approach to cardiac 


TOO 


catheterization and angiocardiography is 
proposed. 


The principles of emergency therapeutic 


management are briefly outlined. 


Michael T. Gyepes, M.D. 
U.C.L.A. Center for The Health Sciences 
Los Angeles, California 90024 
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PULMONARY ATRESIA WITH INTACT © 
VENTRICULAR SEPTUM* NÎ û 


NEW DEVELOPMENTS IN DIAGNOSIS AND TREATMENT 


By KENT ELLIS, M.D., WILLIAM J. CASARELLA, M.D., CONSTANCE J. HAYES, M.D., 
WELTON M. GERSONY, M.D., FREDERICK O. BOWMAN, Jr., M.D., and 
JAMES R. MALM, M.D. 


NEW YORK, NEW YORK 


ULMONARY atresia with intact ven- 

tricular septum is an uncommon con- 
genital cardiac malformation which has 
nearly always been fatal in early in- 
fancy.’ 59.1673 Pulmonary valvulotomyalone 
has been successful in only a small minority 
of cases. Recently, however, much im- 
proved infant survival has been reported 
tollowing prompt diagnosis and emergencv 
surgical augmentation of pulmonary blood 
flow by aorta to pulmonary artery shunts 
(Waterston or Potts tvpes).^?!? Among 
these reports, our group! obtained es- 
pecially promising results using a com- 
bination of pulmonary valvulotomy and 
an aorta to pulmonary artery shunt as the 
initial surgical treatment. Also reported 
was the subsequent successful surgical re- 
construction of the right ventricle and 
pulmonary outflow tract using unicusp 
aortic homografts in 2 babies who initially 
had small right ventricles. 

The importance of a prompt, precise an- 
giocardiographic diagnosis is greatly in- 
creased by these remarkable improvements 
in the management of this condition. 

The purpose of this paper is to briefly 
present the clinical and roentgenographic 
features of pulmonary atresia with intact 
ventricular septum (PA-IVS), emphasizing 
the findings and value of selective angio- 
cardiographic studies. In addition, our ex- 
perience involving 27 babies with this 
anomaly seen since 1960 will be briefly re- 
viewed with respect to survival after sur- 
gical treatment. 


PATHOLOGY 

The occluding diaphragm (arrows in 
Fig. 1,7) in PA-IVS is formed by fused pul- 
monary valve tissue. Both the right ven- 
tricular infundibulum and the main pul- 
monary trunk are patent, and the latter 
often of near normal size but smaller 
than the enlarged aorta. The right ven- 
tricular walls are thickened by marked 
hypertrophy. 

In about 80 per cent of cases the cavity 
of the right ventricle is small (sometimes 
miniscule). In the other 20 per cent the 
right ventricular lumen is normal or even 
enlarged. Actually a continuous spectrum 
in right ventricular sizes exists. Tricuspid 
valve development is related to the ven- 
tricular size; therefore, the valve is often 
small or hypoplastic. Frequently, the 
tricuspid leaflets are partially adherent to 
the ventricular wall or displaced into the 
ventricular cavity in a fashion resembling 
a mild Ebstein’s anomaly.'? In the larger 
right ventricles, the valve leaflets are more 
often deformed and incompetent.? In many 
cases abnormal sinusoids directly connect 
the right ventricle to the coronary ar- 
teries*" (Fig. 15, Æ and B). The right 
atrium, the left atrium, the left ventricle 
and aorta are larger than normal. The 
aortic arch is virtually alwavs on the left. 
Additional cardiovascular or other system 
anomalies are not common. 


PATHOLOGIC PHYSIOLOGY 
During fetal life occlusion of the right 


* Presented at the Seventy-second Annual Meeting of the American Roentgen Ray Society, Boston, Massachusetts, September 28- 
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Fic. т. Diagram of (4) the right and (B) the left heart in pulmonary atresia with intact ventricular septum 
(PA-IVS). Note the fused valve leaflets (arrows) occluding the right ventricular (RV) outflow tract, and 
forcing forward blood flow (curved arrow) to pass via a patent foramen ovale (FO) into the left heart. The 
right atrium (RA), left atrium (LA), left ventricle (LV) and aorta are enlarged. Blood flow to the pul- 
monary artery (PA) is via a patent ductus arteriosus (PDA) both betore and after birth. 


ventricular outflow tract bv an atretic 
valve forces the entire systemic venous re- 
turn (from fetus and placenta) to pass from 
the right atrium through the foramen ovale 
into the left atrium. Because virtually all 
forward flow traverses this route, the right 
atrium, left heart and aorta are enlarged. 
Flow in the ductus arteriosus in PA-IVS 
during fetal life is reversed (L to R) and 
consists only of the small fetal blood supply 
to lungs. 

Despite these radical changes, fetal dis- 
tress before birth is not evident, and de- 
liveries are typically uncomplicated and 
at term. 

After birth survival becomes dependent 
upon blood flow to the lungs via a patent 
ductus arteriosus (PDA). Inadequate flow 
through the spontaneously closing PDA 
characteristically causes cyanosis in the 


first few hours. Death from hypoxia 
typically follows in the first weeks after 
birth. (Rarely the PDA remains widely 


open as occurred in 1 of our cases.) 


CLINICAL FEATURES 

Cyanosis is usually prominent within a 
few hours after birth. By the second or 
third day of life many of these infants are 
in extremis with severe hypoxia. Signs of 
right heart failure may also be evident. 

Sometimes no murmur is audible, but 
frequently a soft systolic murmur 1s noted 
and attributed to tricuspid regurgitation 
or blood flow through a patent ductus ar- 
teriosus. The second sound 15 single. An 
occasional babv surviving several weeks 
will develop a continuous murmur due to 
How via the patent ductus arteriosus. 

The normal or rightward direction of the 
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electrical axis on the electrocardiograms of 
these infants is extremelv valuable in ruling 
out tricuspid atresia (in which the axis 1s 
almost invariably directed leftward and 
superiorly). 

The size of the right ventricle can also 
be roughly estimated from the electrocar- 
diogram. Infants with PA-IVS and small or 
tiny right ventricular lumens display elec- 
trocardiographic evidence of relative left 
ventricular predominance on the pre- 
cordial leads. If, however, the right ven- 
tricle is normal or enlarged, evidence of 
right ventricular dominance (or hvper- 
trophy) is seen. In addition, the electrical 
axis is further deviated toward the right in 
cases with large right ventricles. 


ROENTGEN FINDINGS 
CHEST ROENTGENOGRAMS 


The chest roentgenograms show clear 
lung fields with diminished (or normal) 
vascular markings—features which in the 
presence of severe clinical hypoxia strongly 
suggest diminished pulmonary perfusion. 
The heart size 1s variable (Fig. 2, 47 and 5), 
but cardiomegaly is usually present and 
often striking. In frontal projection the 
right atrial and left ventricular borders are 
prominent and the main pulmonary artery 
segment is usually flat and concave." 
Marked cardiomegaly soon after birth or 
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developing during the first weeks favors a 
large right ventricle. 

The differential diagnosis Involves 
mainlv anomalies causing decreased pul- 
monary blood flow in early infancy such 
as: tricuspid atresia, Ebstein's anomaly 
and other tricuspid valve malformations; 
severe pulmonary stenosis with intact 
ventricular septum; and pulmonary steno- 
sis or atresia with associated anomalies 
such as ventricular septal defect (e.g., 
severe tetralogy of Fallot) or transposition 
of the great vessels. 


ANGIOCARDIOGRAPHIC DIAGNOSIS 

Emergency angiocardiography is crucial 
to definitive diagnosis before irreversible 
clinical deterioration occurs. Rarely, how- 
ever, when a baby presents in extremis 
and the clinical need for an aorta to pul- 
monary shunt is obvious, it may be neces- 
sary to perform a shunting operation (with 
or without pulmonary valvulotomy) prior 
to special diagnostic studies. 

Venous or right atrial angiocardiograms 
have been widely used and show the large 
obligatory right to left interatrial shunt 
and the left heart reasonably well. These 
examinations, however, do not reliably 
show either the right ventricle or the pre- 
cise source of pulmonary blood supply 


(Fig. 5, 4 and B). 





Fic. 2. (4 and B) Chest roentgenograms in 2 babies with PA-IVS made on day of birth show clear lungs with 
decreased prominence of the pulmonary vasculature. The heart size is variable as suggested by these 
examples. Often, but not always, the largest hearts on plain roentgenograms are associated with large 
right ventricles. 
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lic. 3. Right atrial angiocardiograms in PA-IVS. (4) From the right atrium, the left atrium and left ventricle 
have opacified via the large obligatory right to left interatrial shunt. A right ventricle is not demonstrated. 
(B) One second later the large aorta and some pulmonary arteries have become opacified. The persistent 
atrial opacification obscures the route of pulmonary artery filling. Tricuspid atresia cannot be excluded. 


Selective right ventricular angiocardieg- of the ventricular septum, but poorly dem- 
raphy best demonstrates the size of the right onstrates the left heart and pulmonary 
ventricular lumen, the total occlusion at the vasculature (Fig. 4 through 8). Tricuspid 
level of the pulmonary valve and the intactness atresia is vuled out. Right ventricular 





hic. 4. Right ventricular angiocardiograms in PA-IVS and small right ventricle. (4) Cine frame from 

selective right ventricular angiocardiography at 3 days of age shows a sraall right ventricle with occluded 
outflow (top arrow). A Brock valvulctomy was performed. (B) Four vears later a selective right ventricular 
angiocardiogram shows a larger right ventricle with a patent pulmonary outflow tract. The tricuspid valve 
is dome shaped. Repeat operation with pulmorary and tricuspid valvuloplasties has given a good result 
at IO vears. 
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pressures can be measured and the degree 
of tricuspid regurgitation estimated. When 
the right ventricle is strongly suspected of 
being small, the dose of contrast material 
is reduced to about 0.5 cc./kg. Occasionally 
the right ventricle cannot be entered, in 
which case a right atrial selective angio- 
cardiogram may be helpful. 

Selective left ventricular angiocardiograms, 
although not directly visualizing the right 
ventricle, can in conjunction with the catheter 


findings exclude virtually all other diagnoses 


(except the very rare combination of tri- 
cuspid and pulmonary atresia with intact 
ventricular septum). The left ventricle 
often is readily entered via catheter passage 
across the foramen ovale. The findings are 
sequential opacification of a large /eft 
ventricle with intact ventricular septum, a 
large aorta, and then the pulmonary ar- 
leries via a patent ductus arteriosus. The 
main pulmonary artery is opacified retro- 
grade to the atretic valve without dilution by 
flow from the right ventricle (Fig. 9 
through 11). In addition, visualization of 
the right coronary artery in the right 
atrioventricular groove, when compared to 
the opacified left ventricle, permits an es- 
timate of the size of the right ventricle 
(Fig. 11, 4-C; and 12, 4 and В). Late 
roentgenograms of the studv will often 
show the pulmonary venous return. 

A combination of selective right and left 
ventricular angiocardiograms is optimal 
for precise diagnosis. If for clinical or 
technical reasons, however, only one injec- 
tion is feasible, the first ventricle entered 
should be studied, since either examination 
may be sufficient for preoperative diag- 
nosis. 


SURGICAL TREATMENT 
A. PULMONARY VALVULOTOMY ALONE 


In 1956, Greenwold et al." divided in- 
fants with PA-IVS into 2 anatomic types 
depending upon the size of the right ven- 
tricle: Type r—small or miniscule right 
ventricle; and Type r—normal or large 
right ventricle. They suggested that babies 
with larger right ventricles (Type п) 
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hic. 5. Right ventricular angiocardiograms in PA- 
[VS and small right ventricle. (4) Selective 
anteroposterior right ventricular angiocardiogram 
at 3 days shows a small right ventricle, pulmonary 
atresia and tricuspid regurgitation. (B) Two years 
later after valvulotomy and shunt operation, re- 
peat study shows some flow across the pulmonary 
outflow tract and a larger right ventricle. The 
right ventricular outflow tract was successfully 
reconstructed using a unicusp aortic homograft.! 


would be favorable candidates for pul 
monary valvulotomy. Subsequently, babies 
with angiocardiographic and electrocar- 
diographic evidence of a large right ven- 
tricular cavity were particularly sought 
out for valvulotomy. The right ventricular 
cavity, however, was seldom well visualized 
by venous or right atrial angiocardiography 
and since, particularly in the newborn, 
electrocardiography could not rule out an 
adequately sized right ventricle, valvu- 
lotomy evolved as the prime surgical treat- 
ment for PA-IVS, regardless of right ven- 


506 Ellis el al. NOVEMBER, 1972 





lic. 6. Right ventricular angiocardiograms in PA- 
IVS and small right ventricle. (4) Selective right 
ventricular angiocardiogram at 2 weeks shows 
pulmonary atresia, a relatively small right 
ventricle, and some opacification of the right 
atrium. (8) Simultaneous lateral angiocardio- 
gram. (C) Lateral view 3 seconds later shows stasis 
of contrast material in the small right ventricle, 
especially below the site of occlusion (arrow). 
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tricular cavity size. The results have been 
generally poor.:?59.5./9 ‘Two recent re- 
ports,?!5 however, have shown improved 
survival rates with valvulotomv, although 
still below the со per cent level—perhaps 
the improvement is due to earlier diag- 
nosis, better pre- and postoperative care 
and increased surgical experience. Open 
operative correction using circulatorv ar- 
rest and hvpothermia has not proved 
promising in young infants with PA-IVS.5 


B. AORTA TO PULMONARY SHUNTS 


Since the obvious primary problem in 
sick babies with PA-IVS is Aypoxia due to 
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Fic. 8. Right ventricular angiocardiogram in 
PA-IVS and large right ventricle. (4) Chest 
roentgenogram in early infancy. (B) Chest 
roentgenogram 2 months later showing 
marked increase in heart size. (C) Selective 
right ventricular angiocardiogram demon- 
strates a large right ventricle and pulmonary 
atresia (arrow). The catheter flipped back 
into the right atrium during the injection. 


inadequate pulmonary blood flow, and 
since valvulotomy usually failed to reverse 
this hypoxic course, it is not surprising that 
attention has been turned to palliative 
shunting operations (aorta to pulmonary 
artery shunts) as a means of immediately 
improving pulmonary blood flow. Several 
recent reports have shown improved sur- 
vival rates after such operations.’ For 
example, although still advocating valvu- 
lotomy for infants with large right ven- 
tricles, Shams eż al.!° have reported survival 
of 7 of 8 babies with small right ventricles 
after a Potts anastomosis (left pulmonary 
artery to descending aorta). The ductus 


Fic. 7. Right ventricular angiocardiograms in PA-IVS and normal sized right ventricle. (4) Selective 
anteroposterior right ventricular angiocardiogram showing pulmonary atresia (arrow), normal sized right 
ventricle and tricuspid regurgitation opacifying the right atrium. (B) Lateral right ventricular angio- 
cardiogram reveals atretic pulmonary outflow tract (arrow) and opacification of the left atrium (LA) via 


the right to left interatrial shunt. 
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liG. 9. Left ventricular angiocardiograms in PA-IVS at age 2 days. (4) Lateral projection during selective 
left ventricular injection shows proximal aortic opacification. (B) One-third second later the patent ductus 
arteriosus 1s opacified. (arrow). (C) One-sixth second later in ventricular systole some pulmonary artery 
opacification 1s seen. (D) One-third second later in ventricular diastole dense opacification of the main 
pulmonary artery is seen to level of atretic pulmonary valve (arrow). 


arteriosus 15 also ligated, so that there is no tered, a later Glenn operation (superior 
ambiguitv about the source of pulmonarv успа, аула. со right pulmonary artery 
blood flow. Since the right chest is not en- anastomosis) :s more easily performed. 
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ric. то. Left ventricular angiocardiogram in PA-IVS 
at age 3 
the left ventricle and aorta and retrograde filling 
of the main pulmonary artery to level of atretic 
valve (arrow) via a patent ductus arteriosus. 


erres > 


Others have utilized the Waterston shunt 
(ascending aorta to right pulmonary ar- 
tery) with success.’ 

some groups^?!/? also advocate atrial 
balloon septostomv at the time of initial 
catheterization to obviate possible venous 
obstruction at the foramen ovale.** This 
procedure would not seem essential in most 
babies, since large flows must have been 








days. Lateral view shows opacification of 
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lic. 11. Left ventricular angiocardiograms in PA-IVS 


with large right ventricle. (4) Lateral view showing 
opacified left ventricle, aorta and pulmonary arteries 
(via patent ductus arteriosus). The left ventricle is 
displaced dorsally by large nonopacified right ven- 
tricle. The right coronary artery (in the right atrio- 
ventricular sulcus) is faintly seen (arrows). (B) One- 
sixth second later in ventricular systole the left ven- 
tricle is smaller, but Judging by the right coronary 
position (arrows) the right ventricle is very large. (C) 
Frontal left ventricular angiocardiogram showing 
opacified left ventricle, aorta and pulmonary arteries. 
The right coronary artery (arrow) is again seen in the 
region of the right atrioventricular sulcus. Compari- 
son of the right coronary artery position with that of 
opacified left ventricle in both projections can be used 
for rough estimate of right ventricular size. 
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Fic. 12. Left ventricular angiocardiograms in PA-IVS. (4) Frontal projection showing opacification of left 
ventricle, aorta and pulmonary arteries. The right coronary artery (arrows) is well shown and suggests a 
substantial right ventricle is present (the right ventricle was about normal in size). (B) Frontal projection 
in another baby showing opacified left ventricle and proximal aorta. The right coronary artery (arrows) 
contains a small aneurysm (lower arrow) at the site of the sinusoidal connection to the small right ven- 
tricle. 


successfully accommodated by this struc- view of the 27 babies with PA-IVS seen at 
ture before birth, and spontaneous closure the Columbia-Presbvterian Medical Center 
in the neonate with a large К to L shunt between 1960 and 1971 (15 babies seen 
almost never occurs. between 1964 and 1969, 12 of whom had 

The value of the emergency shunting surgery, have previously been reported).! 
procedures is particularly evident upon re- Twenty-five of the total group had angio- 





l'tc. 13. (4 and B) Right ventricular angiocardiograms 1n 2 cases of PA-IVS demonstrate opacification of 


some coronary arteries via persistent myocardial sinusoids. The systolic pressures measured in the right 
ventricles exceeded the aortic pressures in both cases. The right ventricle is particularly small in B. 


”- 
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cardiography and 22 had surgical treat- 
ment. The results of the initial operation 
are shown in Table r. 

Note that 12/13 babies initially treated 
with either a shunting operation alone, or 
this combined with a valvulotomy, were 
improved and (except for 1) were able to 
be sent home from the hospital. Unfor- 
tunately, 5 of these babies did not survive 
the first year, 3 dving following later 
valvulotomy operations, 1 of shunt throm- 
bosis and 1 of an arrhythmia. 


C. COMBINED VALVULOTOMY AND 
SHUNT OPERATIONS 

The much improved results following 
the shunting procedures apply particularly 
to those babies with Type 1 (small) right 
ventricles. There are several reasons, how- 
ever, why we advocate combined valvulot- 
omy and shunt operations, even in babies 
with Type І (small) right ventricles. 

First, in our experience, the combined 
operation has given promising long term 
results (Table r).! 

Secondly, the high pressures typically de- 
veloped in "these otherwise “blind” right 
ventricles probably influence mortality, 
since pulmonary atresia with ventricular 
septal defect, a lesion with a similar de- 
pendence upon a patent ductus arteriosus 
for pulmonary blood flow, has a much 
lower mortality in early infancy. The ex- 
tremely high pressures typically developed 
in these ventricles are in part — 
for the myocardial necrosis described : 
necropsy in some cases. Thus, ree 
pression by valvulotomy seems reasonable, 
although the gain in lung perfusion may be 
small. 

Thirdly, the eventual capacity for 
growth and function of the small right 
ventricle (as judged by emergency angio- 
cardiography and electrocardiography in 
the newborn) is not easily predicted. It is 
known that many survivors (probably 
over 50 per cent) with PA-IVS show in- 
creasing evidence of right ventricular en- 
largement by electrocardiography after a 
few weeks, This may imply a relative in- 
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TABLEI 
RESULTS OF INITIAL EMERGENCY SURGICAL TREAT- 
MENT IN 22 CASES OF PULMONARY ATRESIA 
WITH INTACT VENTRICULAR SEPTUM 

















(1960-1970) 
; d Palliation +- 
М: Good Palliatio stas 
Operation of a over One 
Cas Small Large Vear 
já RV RV ' 
Valvulotomy only 9 2/5 0/4 2/9 
Shunt only 6 4/4 2/5 2/6 
Combined 5/6 1/1 5/7 
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crease 1n the size of the right ventricle.’ At 
least 5 of our cases with initially small 
right ventricles eventually developed larger 
functional right ventricles (in 4 cases after 
valvulotom y). Others have reported similar 
findings after valvulotomy operations. 

Most large series of babies with PA-IVS 
have shown a strong preponderance of 
Type 1ı (small right ventricle) cases.?:5.109.15.19 
Although the decision as to what consti- 
tutes a small (Type 1) right ventricle can 
be somewhat arbitrary, it is now clear that 
a number of these small right ventricles 
have more capacity for growth than ex- 
pected. The factors necessary for realiza- 
tion of this potential are not understood. 
The valvulotomy operation may help by 
providing an opportunity for more volume 
change at less systolic pressure loading. 
The development of tricuspid regurgitation 
as well as growth of the heart in general 
may be important factors in stimulating 
progressive enlargement of the right ven- 
Се, 

On the other hand, from observations 
made on necropsy specimens, it seems 
probable that because of hypoplasia, en- 
docardial and muscular fibrosis and tri- 
cuspid valve deformity some of the small 
right ventricles can never become func- 
tional chambers (Fig. 135). Whether this 
type of ventricle represents то or бо per 
cent of all cases of PA-IVS is not known. 
A pulmonary valvulotomy may not be 
feasible technically in some of these cases. 
It remains to be shown how often the 
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right ventricle can be salvaged and made 
a functional chamber by surgical tech- 
niques. 

Thus, because of better survival rates 
and the proven possibility of eventual sal- 
vage of a functional right ventricle, we be- 
lieve that the combination of a pulmonary 

valvulotomy, where feasible, and an aorta 
to pulmonary shunt! is the best treatment 
for babies with PA-IVS having small right 
ventricles (Type 1). 

In babies with PA-IVS and normal or 
large right ventricles (Type 11), the mortal- 
ity following valvulotomy alone is still 
very high. We believe that the combination 
of valvulotomy with an aorta to pulmonary 
shunt is likely to offer the best chance for 
long term survival to these patients also. 


SUMMARY 


1. Babies with pulmonary atresia and 
intact ventricular septum rarely survive for 
more than a few weeks after birth. Prompt 
diagnosis and recent advances in surgical 
treatment now offer greatly improved pos- 
sibilities for long term survival. 

Emergency angiocardiography 1s nec- 
essary for precise preoperative diagnosis. 


Venous or right atrial angiocardio- 
grams are generally inadequate for 
accurate diagnosis. 

b. Selective right ventricular angiocar- 
diography best shows the size and 
position of the right ventricle, the 
pulmonary valvular atresia and the 
intact ventricular septum, but poorly 
demonstrates the left heart and the 
lung vessels. Tricuspid atresia is ruled 
out. 

c. Selective left ventricular angiocar- 
diography shows the left heart, aorta 
and pulmonary blood supply as well 
as the distal surface of the atretic 
pulmonary valve. The right coronary 
artery position permits an estimate 
of right ventricular size. 

d. A combination of both selective right 
and left ventricular angiocardiograms 
is ideal. Either examination alone, 
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however, may be sufficient for pre- 

operative diagnosis in a critically ill 

infant. 

The small right ventricle of the neo- 
md period (by angiocardiographic and 
electrocardiographic criteria) often has a 
surprising potential for growth and may be- 
come a functioning cardiac chamber. 

4. In our experience results are improved 
bv combining a pulmonary valvulotomy 
with a shunting procedure as the initial 
treatment for nearly all cases of pulmonary 
atresia with intact ventricular septum. 


Kent Ellis, M.D. 

Department of Radiology 
Columbia-Presbyterian Medical Center 
622 West 168th Street 

New York, New York 10032 
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PNEUMOPERICARDIUM IN THE NEWBORN* 


By THOMAS H. SHAWKER, M.D., JOHN M. DENNIS, M.D., 
and JOHN W. GAREIS, M.D. 


BALTIMORE, MARYLAND 


NEUMOPERICARDIUM in infants is 

rare and 15 usually of serious clinical sig- 
nificance. Cardiac tamponade and death 
mav result if the clinician is not alerted to 
its significance. 

A case is reported which shows the se- 
quence of events in a newborn who de- 
veloped a pneumopericardium which ulti- 
matelv led to her death. In order to under- 
stand the roentgenographic findings, a de- 
tailed autopsy was carried out for the spe- 
cific purpose of defining the pathogenesis of 
the pneumopericardium. 


REPORT OF A CASE 


B.L., a 2 pound, 4 ounce girl, was born to a 
27 year old para о-3-3-3 Negro female after 27 
weeks gestation. The pregnancy had been un- 
remarkable and labor was spontaneous. The 
infant was delivered in less than 4 hours after 
onset of labor. 

At birth the Apgar was 1, and at 5 minutes 
was 5. Resuscitative measures were carried out, 
including. endotracheal intubation and ven- 
tilation by hand. Thirty minutes after birth the 
infant was placed on a Bird respirator. 

The respirator pressure was varied slightly 
according to the blood-gas values, but re- 
mained between 25 and 35 cm. of water. The 
respiratory rate was also varied between §2 and 
60 per minute. 

An initial roentgenogram of the chest during 
the first day of life revealed hyaline membrane 
disease. On the third day no change was noted 
in the pulmonary process. 

The infant was maintained on a respirator, 
and early on the fourth day of life she became 
cyanotic. À chest roentgenogram at that time 
revealed a pneumopericardium (Fig. 1). Aortic 
pressure monitoring was Instituted through an 
umbilical catheter: the initial pressure reading 
was 16-17/10-11 mm. Hg, indicating cardiac 
tamponade. А · percutaneous. pericardial tap 





Fic. І. Chest roentgenogram on the fourth day of 
life reveals hyaline membrane disease and a large 
pneumopericardium. 


yielded 19 ml. of air with a dramatic increase 
in the arterial pressures to 45/25 mm. Hg, 
showing relief of the cardiac tamponade (Fig. 
2). Even though a repeat chest roentgenogram 
revealed a persistent pneumopericardium, an 
adequate pulse pressure was maintained. 

Later during this fourth day, the patient's 
clinical condition again deteriorated, with a re- 
currence of cyanosis and loss of palpable 
femoral pulses. A second pericardial tap yielded 
10 ml. of air, following which the femoral pulses 
again became palpable. The patient’s condition 
continued to deteriorate and death occurred 
about 3 hours later. 

Postmortem Examination. A careful post- 
mortem examination was performed with a 
special effort to determine the etiology of the 
pneumopericardium. Postmortem roentgeno- 
grams revealed the pneumopericardium and 
also a right pneumothorax (Fig. 3). The chest 
was opened under water and the pneumothorax 
was confirmed. 

After removal of the anterior ribs and 
sternum, the pericardial sac was clearly seen 
to be distended with air and the heart to be 


* From the Department of Radiology, University of Maryland School of Medicine and University of Maryland Hospital, Baltimore, 


Maryland. 
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SECONDS 


Fic. 2. Aortic pressure tracing. A dramatic increase in blood pressure is noted when 
pericardiocentesis is performed. 


small. After 10 ml. of air was aspirated from 
the pericardial sac, то ml. of contrast material 
was injected (Fig. 4, 4 and B). Despite disten- 
tion of the pericardial sac, no perforation or 
dissection of the contrast material out of the 
sac could be found. After both mainstem 
bronchi were tied off close to the lungs, con- 
trast material was then injected into the trachea 
and no fistulous communications could be dem- 
onstrated between the trachea and pericardial 
cavity. 

The organs were then removed from the 


chest and the lungs expanded under 10 cm. of 


water pressure and fixed with Io per cent 
formalin. After fixation, a considerable amount 
of air was noted in the interstitium of the lungs, 
demarcating the secondary pulmonary lobules 
(Fig. 5). Microscopically, air was noted in the 
interstitium and the interstitial vascular 
sheaths of the lungs (Fig. 6, апа B). 


DISCUSSION 


Pneumopericardium in infants is rare. A 
review of the literature reveals only 7 pre- 
viously reported cases.*^? Five of the 7 
infants were newborns and 3 of these were 
premature. All 5 of the newborns were in 
respiratory distress, 3 with hyaline mem- 


brane disease. The 2 infants who were not 
newborn (ages 33 and 5 months) had endo- 
tracheal anesthesia at surgery for hvdro- 
cephalus. Both had cardiac arrest at the 
time of the surgery and when their chests 
wereopened, pneumopericardium and pneu- 
momediastinum were found. Six of the 7, 
including 4 of the premature infants, were 





Fic. 3. A postmortem roentgenogram reveals the 
pneumopericardium and a right pneumothorax. 
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1с. 4. (4 and В) Postmortem roentgenograms with the pericardial sac distended with contrast 
material reveal no perforation or dissection. 


being treated with positive pressure respi- 
rators. 

Macklin has shown experimentally that 
once alveolar rupture occurs, air can dissect 
through the interstitium and interstitial 
vascular sheaths of the lung to enter either 
the mediastinum or pleural cavitv. The 
alveolar walls mav be ruptured bv positive 
pressure respirators, especially if the lungs 
are abnormal. Diseased lungs with both 
emphvsema and atelectasis are prone to 
have alveolar rupture because there is a 
large pressure differential across the alveo- 
lar walls. Hvaline membrane disease has 
areas of focal emphysema and atelectasis 
and alveolar rupture may occur with the 
use of positive pressure respirators. 

In our case, as in the previously reported 
7 cases, no pericardial tear was demon- 
strated. As a result of the use of the positive 
pressure respirator in this infant, the alveo- 
lar walls were apparently ruptured. At 
autopsy, air was demonstrated in the inter- 
stitium and the interstitial vascular sheaths 
of the lungs. This tends to support Mack- 
lin’s experimental findings. The air appar- 
ently dissected from the interstitium of the 


lung through the pericardial reflection 
around the great vessels. 

Cimmino? speculated that the serosal 
lavers of the pericardium in young infants 
are unusually susceptible to dissection and 
rupture. In adults the pericardium is more 
resistant to air dissection, and pneumo- 
pericardium 1s usually not seen with the use 
of respirators. 

By placing air under pressure in the peri- 
cardial cavitv of a voung female, Adcock 
and co-workers! demonstrated that cardiac 
tamponade occurred when the pericardial 
air pressure reached 145 mm. of water. Al- 
though pericardial pressures were not re- 
corded 1n our case, the striking rise in arte- 
rial pressure when air was removed from the 
pericardium 15 evidence of relief of the 
cardiac tamponade (Fig. 2). Six of the 7 
cases previously reported had a tension 
pneumopericardium and cardiac tampo- 
nade. Three of the 6 died from the tampo- 
nading effect of the air on the heart. 

Clinically, cardiac tamponade is mani- 
fested by respiratory distress, cyanosis, de- 
creased arterial saturation and diminished 
intensity of the heart sounds. When a ten- 
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Fic. 5. A photograph of the autopsy specimen of 


the left lung reveals interstitial air demarcating 
the pulmonary lobules, best visualized along the 
periphery. 


sion pneumopericardium is suspected, im- 
mediate needle aspiration of the pericardial 
sac is life-saving.*? If the pericardial air re- 
accumulates and the child cannot be re- 
moved from the respirator, a catheter may 
be left in the pericardial sac to relieve the 
pressure.? 


SUMMARY 

A case report of a newborn premature in- 
fant with hyaline membrane disease, pneu- 
mopericardium and cardiac tamponade is 
presented. 

Pneumopericardium with cardiac tampo- 
nade in a newborn is a potentially lethal 
condition, and prompt recognition is nec- 
essary so that immediate treatment can be 
instituted. 

A roentgenogram of the chest should be 
obtained on any newborn, especially one 
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тс. 6. (4) Photomicrograph reveals subpleural and 
interstitial air. (B) Photomicrograph reveals air in 
the perivascular space. 


with hyaline membrane disease, who, while 
on a respirator, shows increased respiratory 
distress. If pneumopericardium is present, 
cardiac tamponade should be suspected. 


John M. Dennis, M.D. 
Department of Radiology 
University of Maryland Hospital 
Baltimore, Maryland 21201 
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THE CERVICAL AORTIC ARCH* 


By W.-H. SHUPORD, M.D., К. С. SYBERS, MED. Pu.D., К. D. MILLEDGE, M.D; 
and DOROTHY BRINSFIELD, M.D.t 


ATLANTA, GEORGIA 


ONGENITAL malformations of the 

aortic arch are commonly encoun- 
tered.!? Occasional cases are worthy of re- 
porting because of their special interest. 
We have recently studied a young child in 
whom the aortic arch was located high in 
the neck. To date, only 11 such cases have 
been reported.??:?7- None of these have 
appeared in the radiologic literature. 

It is the purpose of this paper to review 
the clinical features, the roentgenologic 
findings and the embryologic considera- 
tions of this rare aortic arch malformation. 


REPORT OF A CASE 


M.J., GMH No. 223825. This 7 year old girl 
was admitted to Grady Memorial Hospital for 
evaluation of a 23X3 cm. pulsatile mass in the 
right neck which was present since birth. Other- 
wise, the child was asymptomatic. 

A chest roentgenogram (Fig. 14) showed 
the heart to be of normal size. The aortic knob 
shadow was absent. An oblique cut-off of the 
tracheal air shadow at the level of the thoracic 
inlet was visible. The lateral view of the chest 
(Fig. 1B) showed the trachea to be displaced 
forward at the level of the aortic arch. 

Barium swallow studies of the esophagus 
(Fig. 2, Æ and B) revealed an obliquely directed 
defect running downward from right to left just 
below the level of the clavicles. On the lateral 
view, there was forward displacement of the 
esophagus at the same level. Aortography (Fig. 
3, A-C) showed the arch of the aorta to lie in 
the right neck. The arch descended on the right 
to the level of T-4 at which point it crossed to 
the left of the spine. Below the level of T-6, the 
aorta descended in a normal fashion on the left 
side. The first branch of the ascending aorta 
was the left common carotid artery. The right 
external and internal carotid arteries arose 
separately from the apex of the arch. The right 
subclavian artery was the next vessel to arise 


from the arch. The left subclavian artery origi- 
nated from a small conical diverticulum just 
distal to the retroesophageal segment of the 
aorta. Figure 4 illustrates the anatomy of the 
cervical aorta, its relation to the trachea and 
esophagus, and the branching of the arch ves- 
sels. 


DISCUSSION 


Definition. In this anomaly, the ascend- 
ing aorta arises normally from the left 
ventricle and extends in such a fashion 
that the aortic arch is situated high in the 
neck on either side. 

Incidence and Clinical Significance. 
Eleven cases have been reported in the 
literature, 2 left-sided,?!^? and 9 cases 
with the aortic arch in the right side of the 
neck.?:3:7—10,13—15 

In all cases, a pulsatile mass was present 
in the neck above the clavicle. The pulsat- 
ing mass may be mistaken for an aneurysm 
of the subclavian, carotid or innominate 
artery.2!° Symptoms of a vascular ring 
may be present or may develop.??:? There 
have been no reported examples of cervical 
aortic arch. malformation associated with 
intracardiac congenital heart disease. 

Development. In the development of the 
cervical aortic arch, there are 2 anatomic 
features that require an explanation — 
namelv: (1) the location of the aortic arch 
in the neck; and (2) the branching of the 
arch vessels. 

We have retained Edwards' concept of a 
functioning double aortic arch as the basic 
pattern to explain the development of the 
cervical aortic arch.?!* [n this concept, 
there is an embryonic aortic arch on each 
side, and interruption of either the right or 
left arch at one or more points can explain 
the embryologic basis for the malforma- 


* From the Departments of Radiology and Pediatrics, t Emory University School of Medicine and Grady Memorial Hospital, At- 


lanta, Georgia. 
Partially supported by N.I.H. Training Grant HT- 5494. 
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lic. 1. Right cervical aortic arch. (4) The aortic shadow is absent. There is no widening of the mediastinum. 
The heart is normal in size. An obhque cut-off of the tracheal air shadow above the level of the clavicles is 

| Ag Е 
present (arrow). (В) In the lateral view, the trachea is displaced forward by the anomalousl y-placed aorta. 





A 





lic. 2. Right cervical aortic arch. Barium swallow examination. (4) The retroesophageal aorta produces 
an oblique posterior compression defect on the esophagus. (В) The esophagus is displaced anteriorly by 


the aorta. 


S RE 

1с. 5. Right cervical aortic arch. Thoracic 
aortograms. (4) The aorta 
(AA) extends into the neck, to the right of 
the trachea. The first branch of the ascend- 
ing aorta is the left common carotid artery. 
(B) One second later, the descending aorta 
(DA) is opacified. The right external and 
internal carotid arteries arise as separate 
branches from the apex of the arch. The 
right subclavian artery originates from the 
proximal descending aorta as the 4th 
branch. (C) The descending aorta crosses 
the midline behind 
descend along the left side of the spine. 
The origin of the left subclavian artery is 
from a small conical diverticulum just dis- 
tal to the retroesophageal segment of the 
descending aorta. 

A.A. =ascending aorta; D.A. = descend- 
ing aorta; L.C.C.A.— left common carotid 
artery; R.IL.C.A.— right internal carotid 
artery; R.E.C.A.— right external carotid 


ascending 


the esophagus, to 


artery; R.S.A.— right subclavian artery; 
[.S.A. = left subclavian artery. 
tions of the aortic arch. In previous 


articles, the development of some of the 
right aortic arch anomalies!? and the double 
aortic arch malformations" have been dis- 
cussed. 


The Cervical Aortic Arch 
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In the reported cases of cervical aortic 
arch, the branching of the arch vessels has 
been of several types. In the 2 i 
left cervical aortic arch, there was normal 
branching of the arch vessels in І pa- 


cases of 






N 


i 
`Y 





parma 
UMS 


| S 






Esophagus 


Fic. 4. Right cervical arch. The anatomy of the 
cervical aorta, its relation to the trachea and 
esophagus, and the branching of the arch vessels 
are shown. 

L.C.C.A.—left common carotid artery; 
R.E.C.A.— right external carotid artery; 
R.I.C.A.= night internal carotid artery; R.S.A. = 
right subclavian artery; L.S.A. = left subclavian 
artery. 


tient.!? [n the other, there were separate 
origins of the left external and internal 
carotid arteries, and an aberrant right sub- 
clavian artery. 

In most of the reported cases of right 
cervical aortic arch, the right carotid 
arteries arose as independent  ves- 
sels.??:5-!? [n a few cases, the branching of 
the arch vessels is not well documented, 
but apparently in some of these cases the 
carotid arteries arose from a common 
trunk. *!^ In all cases of right cervical 
aortic arch, the left subclavian artery 
originated as the last branch of the aortic 
arch from the retroesophageal segment of 
the aorta. 

For an explanation of these cervical 
aortic arch anomalies using the concept of 
a functioning double aortic arch system, 
It Is necessary to postulate the existence of 
2 types of double aortic arches (Fig. 5, 4 
and B). In 1, each embryonic aortic arch 
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gives rise to a common carotid artery (Fig. 
54), and in the other, there is separate 
origin of the external and internal carotid 
arteries from each embryonic aortic arch 
(Fig. $B). 

Figure 6 illustrates the basic Rathke 
diagram consisting of paired. dorsal and 
ventral aortae with their 6 pairs of inter- 
connecting branchial arches. Figure 7, 
4-С, shows the alterations in the Rathke 
diagram for the development of a hypo- 
thetical double aortic arch with the carotid 
arteries arising as a common trunk. 

In Figure 8, 4-С, the alterations in the 
Rathke diagram for the development of a 
hypothetical double aortic arch with the 
carotid arteries arising as independent ves- 
sels are illustrated. 

Normally, the aortic arch represents 
persistence of the 4th branchial arch.^* 
Some authors postulate that the cervical 
aortic arch may represent an exception to 
this rule, the aortic arch being derived in- 
stead from the 2nd" or 3rd branchial 
arch.?: $19 Thus, it is for this reason that we 
have shown in Figures 7 and 8 the theoret- 
ical possibilities for the development of 
the aortic arch from the 2nd and 3rd 
branchial arches as well as from the 4th 
branchial arch. 

By interrupting either the right or left 
embryonic arch in one of these hypothetical 
double aortic arch systems, the various 
types of cervical aortic arch may be ex- 
plained. 

Figure 9 shows the result of interruption 
of the left embrvonic arch between the left 
subclavian artery and the carotid arteries 
in the hypothetical double arch pattern 
with separate origin of the carotid arteries. 
A right aortic arch is formed, and the first 
branch is the left common carotid artery, 
followed by separate origins of the right 
external and internal carotid arteries. The 
next branch is the right subclavian artery, 
followed by an aberrant left subclavian 
artery. Such is the branching of the arch 
vessels in most of the reported cases of 
right cervical aortic arch. 

Likewise, interruption of the right em- 
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Descending 
Aorta 


Vic. §. (4) Hypothetical functioning double aortic arch with the carotid arteries arising from each arch as a 


common trunk. 


L.C.C.A.=left common carotid artery; R.C.C.A.=right common carotid artery; Int.C.A.=internal 
carotid artery; Ext.C.A. — external carotid artery; L.S.A. — left subclavian artery; R.S.A.=right subclavian 


artery; P.D.A.— patent ductus arteriosus; L.P.A. 


artery. 


=left pulmonary artery; R.P.A.=right pulmonary 


(B) Hypothetical functioning double aortic arch with the external and internal carotid arteries arising 


separately from each arch. 


R.E.C.A. = right external carotid artery; R.I.C.A.=right internal carotid artery; L.E.C.A. = left external 
carotid artery; L.I.C. A4. = left internal carotid artery. 


bryonic arch between the right subclavian 
artery and the carotid arteries in this hy- 
pothetical pattern (Fig. 10) explains the 
development of the one case of left cervical 
aortic arch with independent origin of the 
carotid arteries.? 

Interruption of the right embryonic arch 
between the right subclavian artery and 
descending aorta in the hypothetical double 
arch pattern with the carotid arteries 
arising as a common trunk would result in 
а left aortic arch with normal branching of 
the arch vessels (Fig. 11). In Mahoney and 
Manning’s case of left cervical aortic arch, 
the branching of the arch vessels was of 
this type." 

Theoretically, the cervical aortic arch 
may represent persistence of either the 
2nd, 3rd, or 4th branchial arch. Those 
who postulate persistence of the 3rd bran- 
chial arch emphasize the high position of 
the aortic arch and the separate origin of 


the carotid arteries as evidence for this 
theory.^*!? This argument is not neces- 
sarily valid, because, as shown in Figure 8, 
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‘ic. 6. Basic Rathke diagram consisting of paired 
dorsal and ventral aortae with their 6 pairs of 
interconnecting branchial arches. 
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Fic. 7. Alterations in the Rathke diagram for the development of a hypothetical double aortic arch with the 
carotid arteries arising from each arch as a common trunk. The theoretic development of the aortic arch 
in this hypothetical pattern from: (4) the 2nd branchial arch; (B) the 3rd branchial arch; and (C) the 
4th branchial arch, is shown. The 6 paired branchial arches are numbered. Areas in black indicate segments 


of regression. 


L.C.C.A.=left common carotid artery; К.С.С.А. = right common carotid artery; Ext.C.A. = external 
carotid artery; Int.C.A. = internal carotid artery; R.S.A.= right subclavian artery; L.S.A. — left subclavian 


artery. 


the carotid arteries may arise indepen- 
dently from the aortic arch—regardless of 
whether the arch is formed from the 2nd, 
3rd, or 4th branchial arch. 

The location of the aortic arch in the 
neck would seem to favor formation of the 
aortic arch from either the 2nd or 3rd 
branchial arch. If the cervical arch 15 
derived normally, z.e., from the 4th arch," 
then, for some unknown reason, it would 
have to be retained abnormally in the neck. 
There appears to be no way of telling which 
of these possibilities is the correct one. 

Chest Roentgenograpay. Nonspecific 


widening of the mediastinum may be the 
only abnormality. The trachea is usually 
displaced forward by the retroesophageal 
position of the distal arch. We have ob- 
served an oblique cut-off of the tracheal air 
shadow at the level of the thoracic inlet їп 
the frontal projection due to the superim- 
position of the ascending aorta on Its up- 
ward course to the neck. The aortic knob 
shadow is absent. 

Barium swallow studies of the esophagus 
show a posterior compression defect from 
the retroesophageal position of the distal 
arch. The esophagus may be displaced 
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ic. 8. Alterations in the Rathke diagram for the development of a hypothetical double aortic arch with the 
internal and external carotid arteries arising separately from each arch. The theoretic development of the 
aortic arch in this hypothetical pattern from: (4) the 2nd branchial arch; (B) the 3rd branchial arch; and 
(C) the 4th branchial arch, is shown. The 6 paired branchial arches are numbered. Areas in black indicate 
segments of regression. 


L.E.C.A. — left external carotid artery; L.I.C.A. = left internal carotid artery; R. E.C.A. = right external 
carotid artery; R.I.C.A. = right internal carotid artery. 
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Fis. 9. Development of right cervical aortic arch with the right internal and external carotid arteries arising 
as separate branches. There is interruption of the left embryonic arch between the left subclavian artery 
and the carotid arteries in the hypothetical double aortic arch with independent origin of the carotid 
arteries. The left common carotid artery is the first branch, followed by the right external carotid artery, 


the right internal carotid artery, the right subclavian artery and the left subclavian artery, in that order. 
Areas ^ black indicate segments of complete regression. 
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l'1G. то. Development of left cervical aortic arch with the left internal and external carotid arteries arising as 
separate branches. There is interruption of the right embryonic arch between the right subclavian artery 
and the carotid arteries in the hypothetical double aortic arch with separate origin of the carotid arteries. 
Areas in black indicate segments of complete regression. 


laterally in the neck by the cervical aorta. 
Angiographic Features. The aortographic 
findings are striking. The aorta ascends into 
the neck, either to the right or left side, the 
apex of the arch makes a hairpin loop, and 
returns to the thorax, crossing the midline 
behind the esophagus, to descend along 
the spine opposite the side of the arch. 
When the arch is right-sided, the left 
common carotid artery is the Ist branch 
and originates from the ascending aorta. 
The right external and internal carotid 
arteries usually originate as independent 
branches, although they may arise from a 
common trunk. The right subclavian artery 
is the next branch off the arch. The origin 
of the left subclavian arterv is Just distal 
to the retroesophageal segment of the aorta 
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and may be from a conical diverticulum. 
In 1 case, the left subclavian artery was 
either isolated from the descending aorta, 
or was connected to the descending aorta 
by an atretic segment. 

In the 2 reported cases of left-sided cer- 
vical aortic arch, the branching of the arch 
vessels was different. In the case of de Jong 
and Klinghamer, the right common carotid 
artery was the first branch of the ascending 
aorta followed bv separate origins of the 
left external and internal carotid arteries. 
The left subclavian arterv arose from the 
apex of the left arch, and the right sub- 
clavian artery had an aberrant origin as 
the last branch of the distal aortic arch. 

The origin of the arch vessels in the case 
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Fic. 11. Development of left cervical aortic arch with normal branching of the arch vessels. There is inter- 
ruption of the right embryonic arch between the right subclavian artery and descending aorta in the 
hypothetical double aortic arch with the carotid arteries arising as a common trunk. Areas in black indicate 


segments of complete regression. 
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(same case reported by Lipchik and 
Young!) apparently was identical to the 
branching of the normal left arch. The in- 
nominate artery was the first branch, fol- 
lowed by the left common carotid and left 
subclavian arteries. 

Diagnosis. If one is aware of this rare 
arch anomaly, there are characteristic fea- 
tures which should permit its recogni- 
HORS 

Clinically, this anomaly should be sus- 
pected when one encounters a child with a 
pulsatile mass in the neck, with or without 
symptoms of a vascular ring. Compression 
of the neck mass may cause a decrease in 
heart rate, with diminution of the blood 
pressure in the opposite arm and legs." 

Barium swallow studies of the esophagus 
may be most helpful, and previous reports 
have not emphasized the value of this 
examination in the diagnosis of cervical 
aortic arch. The large pulsating oblique de- 
fect just below the clavicles on the frontal 
view, with a prominent rounded indenta- 
tion on the posterior esophageal wall in 
the lateral projection, identifies the retro- 
esophageal course of the descending aorta. 
However, contrast studies of the aorta are 
necessary for a definitive diagnosis. 


SUMMARY 


The 12th reported case of cervical aortic 
arch, the first to appear in the radiologic 
literature, is presented. 

This anomaly should be suspected in 
any child exhibiting a pulsatile swelling in 
the neck. 

The roentgenologic features of this mal- 
formation are described. 

It is postulated that the cervical aortic 
arch may be formed from either the 2nd, 
3rd, or 4th branchial arch. 


Wade H. Shuford, M.D. 

Department of Radiology 

Emory University School of Medicine 
and Grady Memorial Hospital 

80 Butler Street 

Atlanta, Georgia 30303 


We wish to express our sincere apprecia- 
tion to Mr. Grover B. Hogan of the De- 
partment of Medical Illustration for his 
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time and effort in preparing the illustra- 
tions. 
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REBOUND ENLARGEMENT OF THE THYMUS AFTER 
SUCCESSFUL CORRECTIVE SURGERY FOR 
IRANSPOSITION OF THE GREAT VESSELS* 


By GHASSAN RIZK, M.D., LUIS CUETO, M.D., and KURT AMPLATZ, M.D. 


MINNEAPOLIS, MINNESOTA 


HE size of the thymus is variable in the 
presence of illness. The poor general 
health of infants with transposition of the 
great vessels results in thymic atrophy. 
After successful palliative or corrective 
surgery, the thymus at times enlarges.? This 
enlargement in isolated cases can be so 
dramatic as to simulate a mediastinal mass. 
In this communication the chest roent- 
genograms of 40 patients with complete 
transposition of the great vessels who have 
had good results after surgery are reviewed. 
Regeneration of the thymic mass after sur- 
gery was evaluated bv chest roentgenog- 
raphv. 


MATERIAL 


The chest roentgenograms of 40 patients 
who had a Mustard operation were re- 
viewed. Each patient had had a palliative 
procedure, either a balloon or surgical 
septostomy prior to definitive surgery. The 


size of the thymus in each patient before 
and after surgery, as judged from the an- 
teroposterior and lateral roentgenograms, 
were compared. 


RESULTS 


Seventeen patients showed a rebound 
thymic enlargement to a moderate or 
marked degree. In 7 the enlargement was 
noted after surgical septostomy (Blalock- 
Hanlon) (Fig. 1, 4 and B); in 6 after a 
surgical correction (Mustard procedure) 
(Fig. 2, A and B); and in 3 after a balloon 
septostomy (Rashkind procedure) (Fig. 
3, Zand B). The remaining 24 patients did 
not show a change in thymic size that could 
be detected on the chest roentgenograms. 
In 1 patient the thymic enlargement was 
massive and simulated a mediastinal mass 
(Fig. 4, A and В). 

All patients that showed thymic enlarge- 
ment are doing well clinically. However, 80 





FIG. І. Anterior chest roentgenograms of a 1 month old infant the day of a Blalock-Hanlon operation 


(4) and (В): 


months later. 


* From the Departments of Radiology and Pediatric Cardiology, University of Minnesota, Minneapolis, Minnesota 
This work was supported in part by USPHS grants No. 1 T12 HE ¢853-0281 and 2 Por HE 06314. 
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B 


liG. 2. А 2 year old child 1 month prior to a Mustard procedure (4) and (В) 6 weeks postoperative. 


procedures were performed on these 4o 
patients, and clinical improvement resulted 
after £6 procedures. In other words, 28 per 
cent of patients who benefited. clinically 
from the operation showed thymic enlarge- 
ment. 


DISCUSSION 


It is a well-known fact that the thvmus 
quickly atrophies with such stresses as 
fever, malnutrition, or following the ad- 
ministration of corticoids or lysozyme. 
After recovery, or when the administration 
of adrenocorticoids or lvsozvmes is stopped, 
:he thymus has been noted in some patients 





to regrow and occasionallv to surpass the 
original size. ^? 

The stressful existence and poor feeding 
of the infant with transposition of the great 
vessels are probably the cause of thymic 
atrophy. The absent thymic shadow is re- 
sponsible for the “narrow waist” appear- 
ance of the heart in severe congenital cva 
notic heart conditions??? 


SUMMARY 
The regrowth of the thymus after cor- 
rective surgery has received little attention. 
When it occurs, it can safely be taken as a 





Fic. 3. A 2 month old infant before (4) and (B) т month after a balloon septostom y. 
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FIG. 4. A 10 month old infant. (4) Posteroanterior and (B) lateral chest roentgenograms show massive 
enlargement of the thymus 4 months after corrective surgery for transposition of the great vessels. 


sign of improvement in the patient's condi- 
tion. 

Occasionally, the regrowth of thymus 1s 
massive. This rebound enlargement should 
not be mistaken for a mediastinal hema- 
toma, abscess or other complications of 
cardiac surgery. 

Kurt Amplatz, M.D. 
Department of Radiology 
University Hospitals 
Minneapolis, Minnesota 5 5455 


REFERENCES 


1. Carrey, J., and SILBEY, К. Regrowth and over- 


һә 


. 


2 


growth of thymus after atrophy induced by 
oral administration of adrenocorticoids to 
human infants. Pediatrics, 1960, 26, 762—770. 

. Carrey, J. Pediatric X-Ray Diagnosis. Year 
Book Publishers, Inc., Chicago, 1967, pp. 361- 
366. 

. Epwarps, J. E., Carey, І. S., NEUFELD, Н. N., 
and Lester, L. G. Congenital Heart Disease. 
W. B. Saunders Company, Philadelphia, 1965, 
рр. 352. 

. Levy, J. M., STOLE, C., and FRANCFORT, J. J. 
L’hypertrophie thymique du nourisson: effect 
du lysozyme. Ann. Paediat., 1971, 78, 138-145. 

. Moss, A. J., and Apams, F. H. Heart Disease in 
Infants, Children, and Adolescents. Williams & 
Wilkins Company, Baltimore, 1968, pp. $39. 


VoL. 116, No. 3 


SKELETAL CHANGES ASSOCIATED WITH 
ADOLESCENT CONGENITAL HEART 
DISEASE* 

By ROBERT I. WHITE, Jr., M.D.,t CHARLES E. JORDAN, M.D., KEITH C. 
FISCHER, M.D., LEE LAMPTON, M.D., CATHERINE A. NEILL, M.D., 
and JOHN P. DORST, M.D. 


BALTIMORE, MARYLAND 


N CLINICAL medicine and radiology 

we often think in terms of the effects 
that disease in one organ system may have 
upon another organ system. For example, 
cyanotic congenital heart disease (CHD) 
is associated with lung abscess, brain ab- 
scess, polycythemia, and clotting disorders. 
The first 2 result directly from right-to-left 
shunting, while the latter 2 result from 
overproduction of hematopoietic tissue. 

Exclusive of the association of bone 
dysplasias and trisomies with CHD, rela- 
tively little has been written about the 
general effects of CHD upon the skeleton. 
Table 1 summarizes some of the skeletal 
abnormalities previously described in asso- 
ciation with CHD. 

While soft tissue clubbing commonly 
accompanies cyanotic CHD, pulmonary 
osteoarthropathy remains a most unus- 
ial complication. Periosteal proliferative 
changes have been produced in the experi- 
mental animal following pulmonarv arterv- 
left atrial anastomosis and have been de- 
scribed rarely in patients with cvanotic 
Снр. The second metacarpal, radius 
and ulna of a 16 year old patient with 
pseudotruncus arteriosus and pulmonary 
osteoarthropathy are demonstrated in Fig- 
ure I, 7 and В. This is the only case diag- 
nosed roentgenographically from the Johns 
Fopkins Pediatric Cardiac Clinic which 
includes in excess of 3,500 patients, 850 of 
whom are children and adolescents with 
cyanotic CHD. 


Somerville in 1961 described g cases of 





Fic. т. (4) Forearm and (B) hands from a 16 year 
old patient with pseudotruncus arteriosus and 
pulmonary osteoarthropathy. Periosteal prolifera- 
tion is present along the medial and lateral aspects 
of the ulna and along the lateral aspect of both 
second metacarpal bones. 


gout complicating cyanotic CHD.” Tophi 
were present in 7 patients and the joints 
involved; the roentgenographic appear- 
ances and the sex incidence were similar to 
hereditarv gout. All patients were over 18 
years of age, and there was a rough correla- 
tion between the hemoglobin level and the 
level of serum uric acid. We have studied 
roentgenographically 3 patients with clini- 


* Presented at the Seventy-second Annual Meeting of the American Roentgen Ray Society, Boston, Massachusetts, September 


28-October 1, 1971. 


From the Departments of Radiology and Pediatrics, The Johns Hopkins Medical Institutions, Baltimore, Maryland. 
1 Scholar in Radiological Research of the James Picker Foundation, NAS-NRC. Assistant Professor and Cardiovascular Radiologist, 


The Johns Hopkins Hospital. 
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TABLE: Í 
SKELETAL CHANGES ASSOCIATED WITH 


CONGENITAL HEART DISEASE (CHD) 


I. Hypertrophic Kaa ary TT 
(29. УА ы 

2. Gout (21) 

3. Delayed Skeletal Maturation (4, 20) 

4. Medullary Cavity Expansion (15, 18) 

$. Premature Fusion of the Sternum (8, 10) 

6. Scoliosis (14, 25) 





* References included in parentheses. 


cal symptoms suggesting gout and elevated 
serum uric acid. Only soft tissue swelling 
was present on the roentgenograms, but it 
is of interest that all 3 patients responded 
symptomatically to colchicine therapy and 
uricosuric agents. 

In order to assess the other 4 skeletal 
abnormalities associated with CHD (Table 
1), we undertook a prospective study of 129 
randomly selected adolescent and young 
adult patients with CHD from the outpa- 
tient cardiac clinic of the Johns Hopkins 
Hospital. 


METHOD 


All patients were ambulatory and, while 
restricted from vigorous activity, most were 
employable or able to attend school regu- 
larly. Skeletal growth was assessed bv 
measurement of the total (T) and medul- 
larv (M) widths of the second metacarpal 
bone by methods previously described.'^?? 
Cortical width (C) was the difference be- 
tween T and M. Values for C, T, and M 
were compared with age and sex matched 
controls from a previous studv.? Skeletal 
maturation (bone age) was determined bv 
comparison of the patient's hand roent- 
genogram with a standard atlas." 

The presence of scoliosis was assessed 
from roentgenograms of the thoracic and 
lumbar spine and the magnitude of the 
curvature was determined by the Cobb 
method.’ In most instances (78 per cent) 
prior chest roentgenograms were available 
for evaluation of the age of onset, rapid pro- 
gression and stabilization of the curves. 

Lateral chest roentgenograms were eval- 
uated for manubrial-sternal fusion and fu- 
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sion of the body of the sternum (meso- 
sternum). Earlier roentgenograms when 
available were evaluated for the time and 
sequence of fusion of the sternal segments.’ 

Four patients were excluded from the 
study because of associated skeletal dys- 


plasias (Ellis van Creveld and Holt-Oram). 


RESULTS 
SKELETAL GROWTH AND MATURATION 


Values for metacarpal T were below the 
16th percentile in 40 per cent of cyanotic 
patients while M was mildly increased 
above the 84th percentile in 28 per cent of 
cvanotic patients. Metacarpal cortical 
width (C) was below the 16th percentile in 
66 per cent of the cyanotic population 
(Fig. 2, 4-С). As a group the acyanotic 
patients were much less affected, the corre- 
sponding values for T and C were 28 and 
34 per cent below the r6th percentile, re- 
spectively. There were no important differ- 
ences in the values for T, M, and C among 
the male and female patients in the cyano- 
tic and in the acyanotic groups. Similarly, 
patients in the third decade had values for 
C and T just as low as those for patients in 
the second decade. 

Bone age was retarded below the 16th 
percentile in £o per cent of the cyanotic 
patients. There was no significant retarda- 
tion in bone age among the acvanotic pa- 
tients. Five of 12 cyanotic patients with 
normal bone age had metacarpal C values 
below the 16th percentile, ыан that 
reduced cortical bone formation was possi- 
ble in the presence of normal skeletal ma- 
turation. 


SCOLIOSIS 


Four of the 125 patients (3 per cent) had 
congenital anomalies of the spine (butterfly 
and hemivertebra) leading to thoracic 
scoliosis (Fig. 3, Æ and B). Of the remain- 
ing I21 patients, 53 or 44 per cent of the 
total had thoracic scoliosis without detect- 
able bone anomaly. In all but 2 cases the 
primary curvature was thoracic or thora- 
columbar. It was mild (<10°) in 30 (25 
per cent), moderate (10-30°) in 19 (16 
per cent) and severe (230^) in 4 (3 per 
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l1G. 2. Second metacarpal bones from two 14 year old patients with (4) isolated dextrocardia and (B) tetral- 
ogy of Fallot. (C) Second metacarpal bone from a 12 year old patient with truncus arteriosus. Cortical 
thickness is normal in 4 and reduced below the second percentile in B and C. Bone age was normal in 4 
and delayed 2 years in B and C. 


cent). There were striking differences in the 
incidence of scoliosis among the cvanotic 
and acvanotic groups. Thirty-seven (66 
per cent) of the patients with cvanotic 
CHD had scoliosis, while only 16 (24 per 
cent) of the acyanotic patients had scoliosis. 
All 4 patients with severe scoliosis (38?— 
76°) were cyanotic, and cyanotic patients 
with moderate scoliosis outnumbered acv- 
anotic patients with moderate scoliosis 2:1 
(Fig. 4, A-F). Scoliosis was more common 
n female than in male patients in the ratio 
of 1.723. 

The average age of onset of the scoliosis 
was II years in those with curvatures less 
than 30° and 6 years in those with cur- 
vatures greater than 30°. The average age 
at the time of rapid progression of the cur- 
vature was I2 years in both groups, and 
the curves tended to become stable in the 
late teens. 


STERNUM 

The data on sternal fusion are more con- 
veniently discussed by examining sepa- 
rately manubrial-sternal (M-S) joint fusion 
and fusion of the body of the sternum 
(mesosternum). Lateral chest roentgenog- 
rams were adequate for evaluation in 119 
patients. 

Eighteen patients (16 per cent) had 
fusion of the M-S joint as compared with 
an incidence of 2 per cent among normal 
adolescents? M-S joint fusion was more 
common in cyanotic than in acyanotic 
patients (13/18) and 8 of those 13 cvanotic 
patients were females. 

Fusion of the mesosternum occurred in 
7o of the 119 patients (59 per cent). As 
with M-S joint fusion, mesosternal fusion 
occurred most frequentlv in the cvanotic 
female group, where 19/20 (94 per cent) 
were fused (Fig. 5, 4-C). Comparison of 


White ef al. 


NOVEMBER, I972 





16. 3. (4 and B) Chest roentgenograms from a 14 year old patient with ventricular septal defect and 
thoracic scoliosis associated with a spinal anomaly. Hemivertebrae and butterfly vertebrae are demon- 
strated in the upper thoracic spine. 


our data with the incidence of mesosternal 
fusion in normals revealed an increased 
incidence of fusion in the patients with 
CHD at all ages evaluated.'® 


DISCUSSION 


For several reasons, it was anticipated 
that the adolescent and young adult 
population would provide an interesting 
group for study of the eftects of CHD upon 
the skeleton. First, these patients, many of 
whom have severe heart disease, were able 
to survive into adolescence, thus allowing 
time for maximal changes in the skeleton to 
occur. Second, the work of Garn and his 
associates? ? has established that the rate of 
cortical bone formation in normal popula- 
tions 1s maximal during adolescence. Fin- 
ally, on the basis of our clinical observa- 
tions, 1t was apparent that the scoliosis 
associated with CHD was most prevalent 
among adolescent and young adult pa- 
tients. 


Cortical thinning and medullary cavity 
expansion have been documented previ- 
ously both by pathologic and roentgenog- 
raphic examination of patients with 
cyanotic heart disease." In these studies, 
however, cortical thinning was attributed 
primarily to marrow hyperplasia. It is clear 
from our studies of cyanotic patients that 
the reduction in cortical bone (C) is not 
simply a function of marrow expansion but 
is due also to failure of subperiosteal bone 
growth as manifested by reduced total 
width of the bone (T). Patients in the third 
decade are just as affected as those in the 
second decade, and our limited observa- 
tions of 4 cyanotic patients in the fourth 
decade indicate that they too have a 
striking reduction in cortical bone. 

Roentgenographically the metacarpals 
and the rest of the skeleton appear osteo- 
porotic and if one considers osteoporosis an 
inability to form osteoid matrix, then this 
is a form of "osteoporosis." This “‘osteo- 
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lic. 4. (A-F) Serial chest and spinal roentgenograms from a patient with transposition of the great vessels 
and thoracic scoliosis without spinal anomaly. A beginning curvature, convex right, is noted at age 11 and 
the period of rapid progression occurs between ages 13 and 14. At age 18, the curvature was maximal 
measuring 76° and, following Harrington rod placement, the chest roentgenogram at age 21 shows some re- 
gression of the curvature. 


penia,” associated with CHD, appears to of Mariani and Bosman” have shown mar- 
be a primary failure to develop cortical row hyperplasia and enlarged capillary 
bone rather than a failure to replace once vessels in the marrow spaces. It is of inter- 
normal cortical bone as occurs in adult est that they also described coarsened and 
onset osteoporosis. The pathologic studies thickened trabeculae and loss of finer 
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liG. 5. Lateral chest roentgenograms from (4) I5 year 
old patient with tetralogy of Fallot, (B) I4 year old 
patient with transposition of the great vessels, and 
(C) 22 year old patient with tetralogy of Fallot, 
illustrating a spectrum of sternal abnormalities. In ./ 
the manubrial-sternal joint is open as are meso- 
sternal sutures 1 and 2 and 2 and 3, while sutures 3 
and 4 are closed. This is considered normal sternal 
fusion and ossification, while B represents premature 
fusion of the mesosternum with open manubrial- 
sternal joint. C is an example of a short sternum with 
fusion of the manubrial-sternal joint and mesosternum 
and pectus carinatum deformity. 


trabeculae in the vertebra of patients with the severity of CHD include measurements 
cvanotic CHD. of height, body weight and hemoglobin 
Classical parameters for evaluation of сопсепетабоп. 111316 Data from this study 
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Tabte И 


COMPARISON OF THE SCOLIOSIS ASSOCIATED WITH CHD WITH IDIOPATHIC SCOLIOSIS 





Scoliosis CHD 


Idiopathic Scoliosis 


Incidence of Scoliosis Exceeding 10° 19% 19 
Male:Female Ratio eii »1:6 
Onset Early adolescence Early adolescence 


Rapid Progression 
Stabilization 


and our earlier work indicate that measure- 
ments of cortical bone can be substituted 
or at least can supplement measurements of 
height, weight and hemoglobin as indicators 
of the severity of CHD.? Retarded bone 
age also appeared to reflect severity of the 
heart disease as has been reported pre- 
viously. 

As with the reduction in cortical bone 
formation, thoracic scoliosis was much 
more common and severe in patients with 
cvanotic CHD. In a previous study from 
this hospital, Luke and McDonnell'* docu- 
mented Doctor Helen Taussig's original 
observation of the increased frequency of 
scoliosis in CHD. A 2 per cent over-all 
incidence of scoliosis was found among all 
patients, infants through adults, attending 
the Johns Hopkins Pediatric Cardiac 
Clinic. Six per cent of the cyanotic and 
o.8 per cent of acyanotic patients were 
affected. Our purpose in the current study 
was to define the natural history of the 
scoliosis associated with CHD including 
the time of its development, progression 
and stabilization. Deleting those patients 
with a bone anomaly of the thoracic spine, 
the over-all incidence of scoliosis was 44 
per cent of the total group examined with 
Ig per cent having measurable curvatures 
(>10°). The reasons for the differences in 
the incidence of scoliosis between this 
studv and the earlier one are twofold: (1) 
The average age of onset of the scoliosis 
was II vears, so that any study examining 
all ages would obviously report a lower 
incidence. The earlier study was conducted 
among the entire clinic population, and 
therefore it is comprised of a proportion- 
ately greater number of younger patients. 


Early adolescence 
Late adolescence 


Early adolescence 
Late adolescence 


(2) The current study was prospective and 
included scoliosis less than 10°, provided it 
was present consistently on at least 3 
previous chest roentgenograms. 

Table 11 compares the features of the 
scoliosis associated with CHD with those of 
idiopathic scoliosis. Except for the greater 
over-all incidence and the more equal male: 
female ratios, the scoliosis of CHD re- 
sembles idiopathic scoliosis with regard to 
time of onset, rapid progression and stabil- 
ization of the curves. However, 4 of the 
patients had severe scoliosis, beginning on 
the average at 6 years of age. For this 
reason, any patient with CHD who deve- 
lops scoliosis early in life should have a 
thorough evaluation of the spine. Aware- 
ness of the pulmonary disability caused by 
severe scoliosis and the surgery necessary 
to correct these severe curvatures should 
provide the impetus for the radiologist and 
pediatrician to evaluate the spine in addi- 
tion to the heart on serial chest roent- 
genograms. 

Our study documents the previously 
described association of CHD with pre- 
mature fusion of the sternum.^* As with 
reduced cortical bone formation and scolio- 
sis, premature fusion of the sternum occurs 
more commonlv in patients with cvanotic 
forms of CHD. Awareness of this associa- 
tion may prove helpful occasionally in 
differentiating cardiac from pulmonary 
causes of respiratory distress in in- 
fancv.? 

Thus, it appears that there are significant 
effects of CHD upon the skeletal svstem. 
While the pathogenesis of these skeletal 
abnormalities is not known, knowledge of 
their existence and importance may lead to 
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better understanding of the patient with 


CHD. 


SUMMARY 


The association of reduced bone growth, 
retarded skeletal maturation, scoliosis, and 
premature fusion of the sternum with con- 
genital heart disease was evaluated pro- 
spectively in 129 adolescent and young 
adult patients. Reduced cortical bone 
growth, retarded bone age and premature 
fusion of the sternum occurred frequently 
and were more common in cyanotic than in 
acyanotic patients, Thoracic scoliosis, be- 
ginning in adolescence, was also quite 
common and was most severe in the 
cyanotic patients. 

It is hoped that the awareness of these 
skeletal abnormalities and their clinical 
importance will lead to improved manage- 
ment and understanding of the patient 
with congenital heart disease. 


Robert I. White, Jr., M.D. 
Department of Radiology 
The Johns Hopkins Hospital 


Baltimore, Maryland 2120; 
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DERMATOGLYPHICS IN CONGENITAL 
HEART DISEASE* 


By JASON C. BIRNHOLZ, М.р.ў 


BETHESDA, MARYLAND 


ERMATOGLYPHS are configura- 

tions of epidermal ridges in the volar 
aspects of the palms and soles. Scientific 
dermatoglyphic studies date to 1823 when 
Purkinje classified finger ridge patterns into 
9 separate groups. The first practical ap- 
plication of this observation was finger- 
printing for personal identification. During 
the first 2 decades of this century, the use 
of dermatoglyphics was extended from its 
place in criminology to anthropology, com- 
parative zoology, and human genetics, 
principally through the efforts of Galton 
and his students. 

Medical applications of dermatoglyphics 
probably began with the recognition of ab- 
normal palmar creases in Down's syn- 
drome. Penrose? initially reported the dis- 
tal placement of the palmar axial triradius 
in Down's syndrome and later noted similar 
changes in a variety of chromosomal aber- 
rations. More recently there have been re- 
ports of dermatoglyphic changes in other 
disorders; the literature has been thor- 
oughly reviewed by Alter. 

Dermatoglyphic changes in congenital 
heart disease were reported by Hale ef a/.5 
and Sanchez-Cascos,? who noted distal 
placement of the axial triradius, remi- 
niscent of patterns in patients with chromo- 
somal disorders. In addition, Sanchez- 
Cascos! reported an excess of arch pat- 
terns in patients with pulmonic stenosis, 
increased frequency of ulnar loops with 
ventricular septal defects, and increased 
occurrence of whorls with tetralogy of 
Fallot and aortic coarctation, suggesting 
that dermatoglyphic analysis might play 
a role in the differential diagnosis of con- 
genital heart disease. 

This paper presents a pilot study of the 


hypothesis that particular dermatoglyphs 
are associated with specific cardiac anom- 
alies. 


MATERIAL AND METHOD 


The control group consisted of 100 white 
males of western European ancestry who 
had no evidence of congenital or rheumatic 
heart disease; 60 per cent of the group was 
drawn from the medical and paramedical 
staffs of the Johns Hopkins Hospital and 
40 per cent from patients on the Osler or 
Private Medical Services. Patients with 
coronary heart disease were not excluded. 

The study group consisted of 52 white 
males of western European ancestry with 
congenital heart disease who were ad- 
mitted to the Johns Hopkins Hospital or 
who attended either the adult or adolescent 
cardiac out-patient clinics during the 
months of December, 1965 and January, 
1966. All diagnoses were confirmed at sur- 
gery or by cardiac catheterization. 

Fingerprints and hypothenar patterns 
were recorded by the author after gross 
observation of the hands. In many in- 
stances permanent records were obtained 
by making ink blot impressions of the 
palms and fingers. Fingerprints were clas- 
sified according to Galton’s categories? 
(Fig. 1), namely, arch, loop, and whorl 
(simple, lateral pocket, and central pocket). 
Fingertip loops were subdivided into ulnar 
(single triradius on the ulnar side) and 
radial types. Hypothenar patterns were 
classified as loop, whorl, or “Van Gogh" 
configurations (Fig. 2), the last so named 
because of its resemblance to the central 
cloud formation in Van Gogh’s Starry 
Night (Fig. 3). The central axis of the 
hypothenar loop was graded by assigning 


* From the Surgery Branch, National Cancer Institute, National Institutes of Health, Bethesda, Maryland. 
f Present Address: Departments of Radiology, Massachusetts General Hospital and Harvard Medical School, Boston, Massa- 
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LE WHORL LATE 


SIMPLE ARCH TENTED ARCH 


liG. т. Representative fingerprint patterns. 


numbers from то to ço to the fingers and axis until it intersected one of these num. 
their interspaces from the thumb to the bered regions. A loop with an axis of 40 to 
small finger and extending the central ço was scored separately as a "central" 





right hand EE aot 
LOOP WHORL a 


(Central Axis 30) 


Fic. 2. Hypothenar patterns. 
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Frc. 3. The Starry Night of Vincent Van Gogh (courtesy of the Museum of Modern Art, New York City). 


pattern. Examples of these patterns are 
shown in the illustrations. 

A complete dermatogly phic analysis was 
not performed. In particular, ridge counts, 
whorl tvpe separation, palmar triradius 
location, and thenar region patterns were 
not considered, although this is essential 
in future studies. 

RESULTS 

The fingerprint and hypothenar patterns 
of the control group are presented in Table 
t, those of the congenital heart disease 
group subdivided by diagnosis, in Table 11. 
The per cent frequencies of each finger- 
print type per hand in both groups are 
given in Table m1. For comparison with the 
control, the series of 2,000 adult British 
males “of the lower type artisan and 
labouring classes" collected by Waite 


and Cummins and Midlo's* series of 5,000 
men and women processed by Scotland 
Yard in 1905 are included. Differences be- 
tween control and comparison groups re- 
flect the effects of ethnic and sexual factors 
on dermatoglyphic heterogeneity. 

From Table т we see that the tetralogy 
of Fallot group has more whorls, the re- 
mainder of the congenital heart disease 
group fewer whorls per hand than the con- 
trol population. Applying the chi-square 
contingency method to compare whorl and 
ulnar loop frequencies between either the 
control group or Waite’s series and either 
tetralogy or other congenital heart disease 
groups, it is found that the apparent dif- 
ferences are significant in all instances at 
p<.os. This limited material corroborates 


* Page 67. 
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FINGERTIP (12345) AND HYPOTHENAR (H) PATTERNS IN THE CONTROL GROUP OF 100 WHITE MALES. SYMBOLS 
W, A, U, R STAND FOR FINGERTIP WHORL, ARCH, ULNAR LOOP, AND RADIAL LOOP. W, C, VG STAND 
FOR HYPOTHENAR WHORL, CENTRAL” AND "VAN GOGH” PATTERNS. NUMBERS 





























IO, 16, 20, ... ARE HYPOTHENAR LOOP AXES 

Left Right Left Right Left Right 
12345, H 12345, H 12345, H 12345, H 12345, H 12345, H 
URUUU URUUU UWUWW WWUWW WAUUU 15 WUUUU 
UAUUU UUUUU UWUUU UWUUU UUUUU UAUUU 
WUUUL WWWWU UAUUW WUUWW WWWWW WWWWW 
UWUWL UWUWU р WWWWU WWUWU WWWWU VW W W W W 
UUAUL UAUWU WWUUU WRUUU UUUUU UUUUU 
UWUWL WWUWU WUUUU WRUUU AAUUU UAUUU 
URAAU 15 WRUUU WUUUU WWWUU UWUUU WUUUU 
UUUWU UWUWU UAUUU UAUUU 10 WRUUU WRUUU 
UNWWW UWWWW UUUWU ULUWU UWUWU WWUWW 1o 
UAUUU UAAAU UUUUU WUUUU WUUUU WRUWU 
UUUUU WUUWU WWWWW W W W WW WWUUU 1¢ WRUUU 1 5 
WWWWU WWUWU URUUU URUUU WRUUU WRWUU 
UAAUU 15 UAAUU VG UUUUU UUUUU UAAUU UAAUU 
WRUUU WRUUU URUUU С UAUUU 15 UWUWU UWWWU 
UAUUU WAUUU URAUU URAUU UWWWU RWWWU 
UWWWU 20 WWWWU 1; UUUUU UAUUU WWWWW WWWWU 
WRUUU WWUUU WWUWW 20 WWWWW 20 UUAUU 10 URWWU to 
WUWWU WWUWU 15 UUUUU URUUU W UUAUU UUUUU 
UAUUU UAUWU URWWU 10 UWUUU 1o UUWWU WWUWU 
UUUUU 1¢ URUUU URAWU UWUUU WW WW U WWUWU to 
URUUU UAUUU AWAWU ARRWU UUUUU UUUWU 
WAUWU WAUWU UWWWU UWWWU UAAAA UUUUU 
WWUWU 15 WWUWU 1 UUAWU URUUU UWWWW WWWWW 
UAAUU UAUUU URAUU C UAAUU С UAAWU UAUUU 
WRUUU WWUWU URULLU URUUU UAAWU UAUUU 
UAUUU URUUU WUUUU WRUWU WUUUU WWUUU 1o 
UAUWU VG UAUUU VG WWWWW WWWWW WWWWU WWWWW 1o 
UWUWU WHRUWLU WWWWU WW WWW URWUU 10 UWRUU С 
UAUUU UAUWU 1i; WAUUU UWUWU WWUWU 20 WWWWW 20 
UAAUU UAUUU AAUUU AAUWU WUUUU to WRURU 
WWWWU WWWWW WWUWW то WUUWUL то UWUWU WWUWU 
UUUUU UUUUU URUUU UAUUU WWUUU URUUU 

UAUWU 


UNLWLU UWWWW 


UAUWU 

the whorl data of Sanchez-Cascos.!? 
Table iva lists the occurrences of hy- 
pothenar patterns. [t can be seen that there 
Is a .22 (22 per cent) incidence of right 
hvpothenar patterns amongst controls, but 
the incidence in the tetralogy of Fallot 
group is .50. The frequency of occurrence 
per hand is shown in Table тув. While 
there is no difference between control and 
tetralogy of Fallot groups as regards com- 
bined right and left hands or left alone, a 
right hypothenar pattern alone is nearly 





4 times more common with tetralogy of 
Fallot. Restricting attention to the right 
hand and accepting the control incidence 
of 22 per cent (which compares well with 
incidences reported in large populations of 
presumably healthy males by Cummins 
and Midlo?), the chance of observing то 
hvpothenar patterns in a random selection 
of 20 patients is only .оо4. This implies 
that the group of 20 patients with tetralogy 


ї Page 115. 
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of Fallot comprises a significantly different 
dermatoglvphic population with reference 
to the hvpothenar region than the control 
group. In addition, it appears as if the 
mean axis of right hypothenar loops in the 
2 groups may be different, but a larger 
series will be necessarv to evaluate this 
feature. Hypothenar whorls are generally 
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rare in "healthy" populations, but oc- 
curred twice in 20 patients with tetralogv 
of Fallot. This finding mav also prove to 
be significant. 

Examination of Table 1 reveals that 24 
of 100 controls have mirror image sym- 
metry. Three of 20 tetralogies, 2 of 10 
ventricular septal defects, and § of 22 


TASTE II 
FINGERTIP AND HYPOTHENAR PATTERNS IN PATIENTS WITH 
CONGENITAL CARDIAC DEFECTS; SYMBOLS AS IN TABLE I 























Left Right Left Right 
12345, H 12345, H 12345, H 12345, H 
Tetralogy of Fallot (20 males) 
WRUWU UAURU UWWWW VG UWUWW VG 
UUUUU URUUU зо UWWWU 15 WWUWU 15 
UUUUU UAUUU UAWAU WUUUU 
UUWWU 10 WWUWU 1o URUUU 20 WRUUU 
WWUWU WWUWU WAUWU WAUWU 20 
UAAAU UAAAU UWUUW UNWWW C 
UAAUU UAUUU UAUWU WAUWU 20 
WUWWW WWWWW UUUUU UAUUU 2 
WWWWW UWWWU WWWWW WWWWU W 
UUUWU UWUWU W WWUWU WWUWW 
Ventricular Septal Defect (10 males) 
UUUUU UUUUU UUUUU UAUUU io 
UUUWU UUUUU UUUWU UUUWW 
WAUUU UUUUU UAAUU UAAAU 
URUUU 15 UAUWU UAUUU UAAUU 
UUUUU UUUUU URAUU 15 URUUU 15 
Other Anomalies (22 males) 
aortic stenosis URUUU UUUUU URUWU URUUU 
aortic stenosis UAUUU UAUUU 1; 
pulmonic stenosis UUUUU UURUU AAAUU URUUU 
pulmonic stenosis+sinus venosus UUUUU 15 URUUU 15 WWWWW UWUUU 
sinus venosus defect WUUWW WUUWW 
transposition UWWWW WWWWU UWUUU UWUWU 
transposition WUUUU 10 WWWWW то 
transposition+ pulmonic stenosis WUUWU WWUWU 15 
transposition+ tricuspid atresia UUUUU URUUU 
pseudotruncus UUUUU URUUU W 
atrial septal defect WWUWW WWWWW UAAAU UAAAA 
atrial septal defect4- 
pulmonic stenosis UAAUU UAAUU AAAAU AAAAU 
ostium primum defect UWUUU UAURU 
patent ductus arteriosus UWWUU UWWWU WWWWW WWWWW 
AWWWU ARWWU 


tricuspid atresia 
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Taste III 


PER CENT FREQUENCY OF OCCURRENCE OF FINGERPRINT PATTERNS BY HAND 











Congenital heart 


Cummins and Waite!’ (2,000 Controls Tetralogy ef disease excluding 
Midlo? (5,000 д Fallot 
British males) (100 white males) tetralogy 
men and women) (20 white males) ба 


white males) 





Whorl 
right hand 28.7 30.9 35.0 40 22 
left hand $5.3 23.9 29.8 38 22 
right and left hands 25.4 22 25 39.4 39 22 
Arch 
right hand Aca pio 6.3 9 i 
left hand 2 s d 8.6 9 12 
rıght and left hands 4.9 721 d d 9 12 
Radial Loop 
right hand 6.0 Е: 5.0 3 5 
left hand 6.3 4.3 2.4 2 2 
right and left hands 5.7 4.7 4.2 2.5 3.5 
Ulnar Loop 
right hand 60.8 56.9 53.8 48 60 
left hand 67.2 64.6 58.2 $1 64 
right and left hands 64.0 бо. c6.0 50 62 


| 
| 
| 
| 
| 
| 
| 


other congenital heart defects are also тау be a more delicate measure of the 
entirely symmetric. Again, a larger series tendency towards mirror image symmetry. 
will be necessary to evaluate this feature. Waite" analyzed associations between vari- 
Analysis of individual couplet symmetry ous finger couplets by means of con- 


TABLE IV 
HYPOTHENAR REGION PATTERNS 


A. HYPOTHENAR PATTERN FREQUENCIES: SYMBOLS AS IN TABLE I 




















Patterns Loop Axis 
Total VG W С. Гр 10 I5 20 25 30 | mean 
Control group 
N = тоо 
right 22(22%) 2 I 2 17 9 6 2 — — 13 
left 18(18%) 2 0 2 14 5 6 3 — — 14 
Tetralogy of Fallot group 
N=20 
right 10(50%) I 2 I 6 I I 2 I I 20 
left 4(20%) I о о 3 I I -— -— 15 


B. HYPOTHENAR REGION PATTERNS BY HAND 














Control group Tetralogy of Fallot group 
N= 100 N=20 
left right 
yes yes Nu г: 
уеѕ по „о 05 
no yes . o9 .35 


по no 3 .45 
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Vic. т. Case rrr. Total anomalous pulmonary 
venous return. 

(4 and B) Prominent interstitial pat- 

tern is apparent at 2 days of life. (C) Pul- 


monary angiogram demonstrates total 
pulmonary venous connection below the 
diaphragm. 


lymphangiectasia have been reported to 
date in the world literature?-*:9—14.16.18—30 
and one of the authors has seen another 
unreported case. Approximately 4 of the 
reported cases of pulmonary lymphan- 
giectasia were found in patients with car- 


Pulmonary Lymphangiectasia 


CY 
ыл 
— 





diac anomalies associated with pulmonary 
venous obstruction (РУС), SER 
Seven of our 17 patients had congenital 
heart disease with varying degrees of PVO, 
whereas no cardiac abnormalities were 
found in the remaining Io. 
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T К 2 
Noncardiac (appr. 2) 


Late 








Early or may be delayed for 
days, weeks, months 

Insufficient data 

Variable 


May live weeks, months, 
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Taste IV 
PROPOSED CLASSIFICATION OF PULMONARY LYMPHANGIECTASIA 
Cardiac (appr. 1) - = 
Early 
Onset Early (hours—days) First 24 hours of life 
Gestation Term» Premature Term > premature 
Mortality Hıgh High 
Duration of Life Days—Months Usually die ın less than 24 
hours 


Heart— variable size and 
configuration—depends 
on undezlying cardiac 
malformation 


Roentgenographic 
l'indings 





Lungs—pulmonary venous 
obstruction (PVO), 
atelectasis, pneumonia, 

| normal in some 

Etiology | (1) Most are associated 

with PVO 

(2) Some may be primary 

abnormality of lym- 

| phatic development 


Lungs—(1) may show non- | 


specific changes; in- 
creased interstitial 
markings, nodular 
pattern, etc. 

(2) may be normal 


Congenital abnormality of 
lymphatic development 
at 12-20 weeks of 
gestation 

















years 

Lungs—normal early; pneu- 
monia, atelectasis later; 
prominent lymphatic 
pattern in some 
cases 


Uncertain; possibly a con- 
genital malformation of 
lymphatics; possibly ac- 
quired in some cases 





The following classification is based upon 


the reported cases as well as the 17 pa- 


tients In our series. 


CLASSIFICATION 


I. CARDIAC-ASSOCIATED PULMONARY 
LYMPHANGIECTASIA 


Pulmonary lymphangiectasia associated 
with obstructed pulmonary venous return 
was first reported by Shortland-Webb and 
colleagues.” In their patient, congenital 
pulmonary lymphangiectasia was associ- 
ated with complex congenital heart disease 
in which a small left atrium received 4 nor- 
mally draining pulmonary veins, but did 
not communicate with either ventricle. 








Fc. 1. (D) Moderate dilatation of the septal (single 
arrows) and subpleural (double arrows) lymphatics 
is apparent on histologic whole mount of the lung. 
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liG. 2. Case vr. This child died at 1 day of life and autopsy revealed complex congenital heart disease in- 


cluding TAPVR (Table 1). 


(4 and B) Diftuse dilatation of subpleural lymphatics is apparent on the external surface of the gross 
pathologic specimen. (C) Histologic whole mount demonstrates severe, diffuse dilatation of the subpleural 


and septal lymphatics. 


Simple, less prominent dilatation of pul- 
monary lymphatics, moreover, is com- 
monly seen in acquired heart disease in 
which there is elevated pulmonary venous 
pressure, notably mitral stenosis. 


A review of the autopsy findings at the 
University of Florida Hospital in 12 pa- 
tients with cardiac lesions and PVO dis- 
closed pulmonary lymphangiectasia to be 
severe in 2, moderate in 5, and minimal in 
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3. Case x. This infant died at 13 hours of life, 
never having established normal respirations. No 
heart disease was found. 


IG. 


(4 and В) Severe, diffuse cystic lymphan- 
is present. Some hemorrhage has oc- 
curred into the lymphatic spaces. (C) Histologic 
whole mount confirms the lymphatic dilatation 
throughout the parenchyma with areas of hemor- 
rhage and atelectasis. 


giectasia 


5 (Table 111). The 7 patients (Cases I—-vit) 
with moderate or severe involvement are 
included in our series. Fourteen additional 
patients with pulmonary lymphangiectasia 
associated with congenital heart lesions caus- 
ine PVO have been reported. !9 114.2024 
This total of 21 patients represents ap- 
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proximately 5 of the 62 patients with pul- 
monary lymphangiectasia reported in the 
world literature. 

[t seems reasonable to separate pul- 
monary lymphangiectasia associated with 
congenital heart disease and PVO from 
that variety which occurs without this form 
of cardiac disease. Hemodynamic factors, 
operating to keep pulmonary lymphatics 
dilated, may play a role in the pathogenesis 
ot DulitioHdry lymphangiectasia in the 
former group rather than deranged em- 
brvogenesis of pulmonary lymphatics. 

In 2 of our patients with congenital 
heart disease and PVO (Cases vi and vir), 
the pulmonary abnormality was severe and 
extensive and the cystic, dilated lymphatic 
spaces were quite large. The possibility 
exists in these 2 patients, that the lung 
changes resulted from primary develop- 
mental abnormality of lymphatics rather 
than from obstructed pulmonary lymph- 
atics alone. Nevertheless, we have classified 
these 2 patients in the cardiac-associated 
group. 

The roentgenographic findings in pa- 
tients with cardiac-associated pulmonary 
Ivmphangiectasia are variable. Obvious 
pulmonary venous obstruction was evident 
on chest roentgenograms of 2 patients, 
while the lungs were clear in 2 others. Dif- 
fuse infiltrates representing areas of pneu- 
monia and/or atelectasis were seen in the 
remaining 3. 


II. NONCARDIAC-ASSOCIATED PULMONARY 
LYMPHANGIECTASIA 

A. Early onset. Seven patients (Cases 
VIII-XIV) ) whom we have designated in a 
subgroup as "early," developed respiratory 
symptoms shortly after birth and all died 
within the first 24 hours. At autopsy, the 
lungs of these patients demonstrated 
severe, diffuse cystic lymphangiectasia. 
This clinical pattern of early onset of dis- 
ease with rapid demise is characteristic of 
the majority of patients reported in the 
literature as congenital cystic Iymphan- 
giectasia and one may assume that their 
lung disease resulted from the abnormality 
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l'1G. 4. Case xvi. This child was well for the 
first month of life. 
(4) Chest roentgenogram at 33 days of 

life appears normal. (В) Severe overaera- 
tion has occurred within 24 hours, and 
(C) just prior to death, 48 hours later, ex- 
tensive areas of atelectasis have appeared. 


of embryogenesis described by Laurence." 
B. Late onset. Three of our patients 
(Cases ху—-хуп) enjoyed periods of rela- 
tively normal life and had normal chest 
roentgenograms before the onset of pul- 
monary disease. Two lived for a month and 
I for 2 months. Cystic fibrosis and mecon- 
ium ileus complicated the course of 1 
(Case хуп), but there were no extrapul- 
monary abnormalities in the other 2 
(Cases ху and хут). When respiratory dis- 
ease developed, the roentgenograms mani- 
fested those changes characteristic of dif- 
fuse infection and atelectasis and did not 
show dilated interlobular lymphatics. 
Increasing numbers of patients with pul- 
monary lvmphangiectasia are being dis- 
covered in whom respiratory symptoms 
begin after variable intervals of normal 
life. Some of these patients have lived for 
weeks or months and others into child- 
hood.512141618,2067,??? [t would, therefore, 


Pulmonary Lymphangiectasia 


‘ry 
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appear that a group of patients with pul 
monary lymphangiectasia is now being 
recognized in whom the onset of disease 
may be delayed beyond the first few days 
of life. In some of these patients, the under- 
lving abnormality may be suspected from 
the chest roentgenograms which demon- 
strate prominent interstitial lymphatics 
and Kerley lines. In others, the chest roent- 
genogram may show only those changes of 
acute or chronic pneumonia, overexpan- 
sion, or atelectasis. In these, the diag- 
nosis can only be established histologically. 

Whether pulmonary lymphangiectasia in 
these patients has the same pathogenesis 
as that seen in patients who die early can- 
not be stated with certainty. It ıs apparent, 
however, that the abnormality can по 
longer be considered only as invariably 
fatal. In all probability, a variety of forms 
exist which differ in mode of onset, clinical 
expression and roentgen features. In those 
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Fic. 4. (D) The gross specimen demonstrates severe, 
diffuse cystic lymphangiectasia and areas oflobular 
pneumonia. (E) Histologic preparation demon- 
strates dilated, endothelial lined lymphatics 
(single arrows) and early lobular pneumonia 
(double arrows) (X 400). 


patients in whom the onset of clinical 
symptoms is delayed or who live longer 
than the expected time, the possibility 
exists that the lymphangiectasia тау be 
an acquired abnormality. 


CONCLUSIONS 


We have added 17 examples of pul. 
monary lymphangiectasia to 45 patients 
reported in the literature and 1 known to 
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us by personal communication. We are in 
agreement with Shortland-Webb and col- 
leagues? as well as others?" regarding the 
probable association between some forms 
of pulmonary lymphangiectasia and ob- 
structed pulmonary venous return. In 4 
of 12 patients in our hospital who died with 
cardiac lesions producing obstructed pul- 
monary venous return, moderate pul- 
monary lymphangiectasia was found. 

In an additional 2 patients with ob- 
structed pulmonary venous return, the de- 
gree of cystic lymphangiectasia was quite 
severe and more than might be expected 
only from PVO. A definitive etiology for 
the lymphangiectasia cannot be stated 
with certainty in these 2 patients, although 
the severity of involvement and similarity 
of the pathologic changes to those with 
noncardiac variety suggest that abnormal 
embryologic development of the pulmo- 
nary lymphatics might have accounted for 
the changes. 

In the remaining 10 patients, no asso- 
ciated cardiac lesions were found, although 
other congenital abnormalities were fre- 
quent. Seven of these 10 patients fit the 
clinical and. pathologic description of con- 
genital cystic pulmonary lymphangiectasia 
by virtue of early onset of symptoms, rapid 
demise and characteristic histopathologic 
appearance of the lungs at autopsy. The 
remaining 5 patients, in whom respiratory 
symptoms began after periods of relative 
well-being and in whom severe and over- 
whelming infection was superimposed upon 
the abnormal lymphatics, may represent 
a variation or different expression of this 
disease. With the introduction of pul 
monary infection, the abnormal lungs may 
not be able to respond in a normal way, 
resulting 1n overwhelming pneumonia and 
death, while in others chronic lung disease 
may ensue. We cannot exclude the pos- 
sibility that, in some instances, the dilated, 
tortuous pulmonary lymphatics were ac- 
quired postnatally as a result of infection, 
obstruction, or some other unknown factor. 

For the purposes of this report, we have 
not included other abnormalities of 
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l'1G. 5. Case хуп. (4) Meconium ileus was diag- 
nosed at 3 days of life in this infant. Chest roent- 
genograms were interpreted as normal until (В) 
то days of life, when diffuse interstitial infiltration 
and right upper lobe atelectasis became manifest. 
(C) At 28 daysof life, the pulmonary changes are 
more extensive. 





lymphatics which occur in. the newborn. 
The reader is referred to other excellent 
articles which cover this subject. ^." 

Alvin H. Felman, M.D. 

Department of Radiology 

University of Florida Hospital 

Gainesville, Florida 32601 
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F1c. 5. (D) Histologic whole mount of the lung dem- 
onstrates severe, diffuse cystic lymphangiectasia 
as well as extensive pneumonia. 
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BRONCHOGRAPHY IN CHILDHOOD ASTHMA* 


By ARVIN E. ROBINSON, M.D,,t and JOHN B. CAMPBELL, M.D.t 


DURHAM, NORTH CAROLINA AND DENVER, COLORADO 


po. dietary and environmental 
control measures and hyposensitiza- 
tion, many asthmatic children continue to 
have recurrent, severe wheezing attacks. 
These attacks often seem to be related to 
antecedent or co-existing pulmonary infec- 
tions. Many of these children show chronic 
changes of peribronchial thickening and 
hyperaeration. Some demonstrate persis- 
tent focal abnormalities on serial chest 
roentgenograms. With the knowledge that 
asthmatic conditions may improve after re- 
section of localized bronchiectasis, many 
physicians request bronchography in an 
attempt to identify an underlying focal 
area of pulmonary inflammatory disease. 

This report describes our experience and 
observations on the value of bronchog- 
raphy in childhood asthma. 


MATERIAL AND METHOD 


Seventy-one right, left or bilateral 
bronchograms were obtained on 57 asth- 
matic children ranging in age from Io 
months to 13 years. 

Most bronchograms were obtained under 
general anesthesia with halothane mixed 
with nitrous oxide and oxygen. A few 
earlier studies employed ether anesthesia 
and a few older children were studied under 
local anesthetic techniques. Although most 
studies were performed with an oily con- 
trast agent (dionosil), aqueous agents such 
as hytrast, aqueous dionosil and barium 
suspension (broncobar) were used in 40 per 
cent of the examinations. All of the patients 
were problems in regard to recurrent co- 
existing pulmonary inflammatory disease. 
No study was performed during, or shortly 
after, an acute respiratory tract infection. 


Steroids and atropine sulfate were usually 
administered prior to bronchography. 

Preliminary roentgenograms were eval- 
uated for hyperaeration, peribronchial cuff- 
ing, chronic focal abnormalities and col- 
lapse. Bronchographic studies were eval- 
uated for static luminal abnormalities and 
filling defects. 


RESULTS 


Perhaps because of critical patient selec- 
tion, all showed some sign of chronic 
bronchitis on plain roentgenograms and at 
bronchography. We have arbitrarily di- 
vided the bronchographic findings into 3 
groups (Table 1). The first group includes 
g of the more common findings of chronic 
bronchitis in childhood asthma, seen in 
35 to 93 per cent of the patients. Although 
more common in occurrence, they were 
less specific. For example, diffuse spasm 
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BRONCHOGRAPHIC FINDINGS OF CHRONIC BRONCHITIS 
IN $7 CHILDREN WITH ASTHMA AND RECURRENT CO- 
EXISTING PULMONARY INFLAMMATORY DISEASE 


Bronchographic Findings Per Cent 

1. Spasm, truncular or diffuse 93 
2. Retained mucus secretions 88 
3. Irregular bronchial dilatation 79 
4. Mucus plugging 37 
5. Mucosal irregularities 35 
Less Common Bronchographic Signs 

6. Patchy bronchiolar filling 19 
7. Dilated mucous gland duct filling I2 
Rare Bronchographic Signs 

8. Bronchial mucosal atrophy 2 
9. Bronchiolectasis 2 


* Presented ag a Scientific Exhibit at the Seventy-second Annual Meeting of the American Roentgen Ray Society, Boston, Massa- 


chusetts, September 28-October 1, 1971. 


t Advanced Fellow in Academic Radiology of the James Picker Foundation as recommended by the NRC-NAS, Duke University 


Medical Center, Durham, North Carolina. 


t Associate Radiologist, The Children's Hospital, Denver, Colorado; Assistant Clinical Professor of Radiology, University of Colo- 


rado Medical Center, Denver, Colorado. 
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liG. т. (4) Localized spasm of peripheral segmental 
bronchi (small arrows) in a 13 year old male. (5) 
Localized area of narrowing at bronchial bifurca- 


tion of truncular spasm (arrow) in a 7 year old 
female. 


and retained secretions were found in many 
nonasthmatic children undergoing bron- 
chography under general anesthesia for re- 


current pulmonary disease. 


" 
ر 
. 


урах. 


The most common finding was bronchial 
spasm. Nearly all cases showed diffuse 
spasm, 7.e., gradually tapering areas of 
narrowing along smaller airways with 
wider distal diameters (Fig. 1,7). A more 
specific finding 1n asthmatics was trun- 
cular spasm. This appeared as a “pair 
of pants" with constriction along the 
parent and daughter branches at bitur- 
cations (Fig. 12). This phenomenon 15 
related to constriction of the abundant 
smooth muscle bundles present at these 
division points.’ 


Secrettons. 

Retained secretions were second in fre- 
quency. This was the most common of 
the manv signs related to the abnormal 
and abundant mucus present in asthma- 
tic children. In spite of careful pre- 
medications and patient preparation, 
most studies showed evidence of re- 
tained bronchial secretions. They ap- 
peared as bubbles within the contrast 
coated lumen. Pooled secretions would 
prevent the suction effect needed for 
good peripheral filling and would lead to 
mucus plugging and bronchial wall ir- 
regularities.) In regard to adult bron- 
chitis, Trapnell and Gregg!” 
intraluminal lucencies to represent air 
bubbles mixing with the contrast agent 
secondary to more peripheral mucus 
obstruction (Fig. 2.7). In any event, 
this should not be confused with air 
bubbles seen as a technical artifact when 
vigorously prepared barium suspensions 


considered 


are used (Fig. 2B). 


Dilatation. 


Irregular bronchial dilatation (Fig. 3.7) 
was demonstrated as a loss of normal 
tapering of the airway lumen and ap- 
peared more widespread and milder 
than fixed bronchiectasis. Although 
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this was not related to any visible seg- than the more popular description of 
mental collapse, it could have repre- “patchy alveolarization" (Fig. 44). 


sented another manifestation of more 
peripheral airway obstruction. 


4. Mucus plugging. 

Mucus plugging of small airways was 
noted with less than one-half the in- 
cidence of the first 3 findings. It was 
seen as an abrupt termination of con- 
trast material filling due to obliterated 
small bronchi and bronchioles (Fig. 55)? 
The sharp cut-off of the column of con- 
trast medium was not necessarily as far 
down as the actual point of obstruction. 
A solid column cut-off indicated obstruc- 
tion, whereas a tubular column cut-off 
represented inadequate filling.!? 


5. Mucosal irregularity. 
Bronchial mucosal irregularities oc- 
curred at about the same frequency as 
mucus plugging (Fig. 3C). In most cases 
they represented collections of mucus 
impacted against bronchial walls,! rather 
than contrast medium filling around 
localized areas of mucosal destruction.’ 


Less common findings were more specific 
for chronic bronchitis. 
6. Patchy bronchiolar filling. 
Patchy bronchiolar filling represented 
over-filling in some areas separated by 
adjacent areas of peripheral obstruction 
and non-filling.* It may also represent 
localized loss of normal protective mech- 
anisms of ciliarv activitv and the asso- 
ciated mucus plug which ordinarilv re- 
tards peripheral filling. Patchy bron- 
chiolar filling is a more accurate term 


+ > 


lic. 2. (4) Multiple filling defects in bronchi due to 
retained mucus secretions in a 3 year old boy. (B) 
Multiple lucencies in proximal bronchi represent- 
ing air bubble artifacts produced during prepara- 
tion of an aqueous barium solution. Retained 
secretions are seen peripherally in an 8 year old 
female. 
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lic. 3. (A) Irregularly dilated bronchi with 
Joss of normal tapering indicating mild 
cylindrical bronchiectasis in a 3 year old 
boy. (5) Bronchial wall irregularity (ar- 
rows) in an 3 year old female. (C) Con- 
trast materizl pooling in bronchi occluded 
with mucus plugs (arrows) 1n a 6 vear 
old female. 
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This patchy peripheral filling should be 
differentiated from the technical error 
illustrated in Figure 4B. Diffuse "alveo- 
larization” is related to generalized over- 
ventilation with low viscositv contrast 
material. 


. Mucous gland duct filling. 


m 


Dilated mucous gland duct filling 1s said 
to be characteristic of chronic bronchitis 
in adults. It is usually seen along the 
undersurfaces of lobar bronchi. In the 2 
cases illustrated, it can be seen in seg- 
mental bronchi along both the lower 
and upper surfaces (Fig. 5, £ and В). 
These represent contrast medium filling 
of the dilated necks of enlarged mucous 
glands. 


8. Mucosal atrophy. 


With mucosal atrophy, the thin coating 
provided by an aqueous medium (hy- 
trast) presents a corrugated appearance 
along intrapulmonary bronchi of hvper- 
trophied underlying smooth muscle rings 
(Fig. 64). The same phenomenon along 
an extrapulmonary mainstem bronchus 
would demonstrate accentuation of the 
bronchial cartilage rings.? 
9. Bronchiolectasts. 

Bronchiolectasis 15 a rare finding in 
adults as well as children (Fig. 6, B and 
C). It is the pools and spikes described 
by Reid? the pools being dilated 
bronchioles proximal to an obstruction 
and the spikes representing dilated 
bronchioles with filling of more periph- 
eral terminal bronchioles. This find- 
ing is evidence of diffuse advanced dis- 
ease, reflecting fibrosis and irreversible 
destruction. 


BRONCHIECTASIS AND COLLAPSE 


Although only selected patients had 
bronchograms, localized areas of obvious 
bronchiectasis or chronic segmental col- 
lapse were found in only 12 children, or 21 
per cent. Ten of these involved the right 
middle lobe and were apparent on pre- 
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liminary chest roentgenograms. One was 
in the lingular segment and was also evi- 
dent on preliminary roentgenograms. One 
patient presented with chronic collapse of 
the left lower lobe which was detectable on 
the plain roentgenograms, but not readily 
apparent because of the chronic nature 
and compensatory overinflation of the 
adjacent lung (Fig. 7, A and B). 


COMPLICATING SEGMENTAL COLLAPSE 


As reported earlier, a 45 per cent in- 
cidence of complicating segmental loss of 


516. 4. (4) Patchy peripheral dispersion (“‘alveolar- 
ization”) of contrast material related primarily to 
obstruction of adjacent small bronchi and bron- 
chioles in a 10 year old female. (В) Diffuse bron- 
chiolar filling due to improper bronchographic 
technique in a 2 year old female. 
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1с. 5. Dilated mucous gland ducts filled with contrast material along (7) right middle lobe bronchi (8 year 


=) | male) 


volume was found in children undergoing 
bronchography under general anesthesia. 
This was related to the highly diffusible 
anesthetic gas mixture used which allowed 
the alveoli to empty faster than they could 
be filled by airways compromised by both 
contrast medium coating and bronchocon- 
striction. [n addition, collateral filling was 
hampered bv the manv adjacent mucus 
plugs present. Subsequent segmental col. 
lapse distorted the pulmonary architec- 
ture, making evaluation more difficult and 


further diminishing pulmonary gas ex- 
change. 

CONCLUSIONS 
Widespread  roentgenographic abnor- 


malities of chronic bronchitis were evident 
in asthmatic children with recurrent pul- 
monary infection. Thev could be found on 
conventional chest roentgenograms as peri- 
bronchial cuffing, interstitial thickening, 
and generalized hyperaeration. Diffuse 
abnormalities were also seen at bronchog- 
raphy. Abnormal mucus production re- 
sulted in bubbly filling een and mucus 
plugging of bronchi as well as dilated 
mucous gland duct filling and bronchial 


and (В) superior and inferior aspects of the upper lobe bronchi (12 year old male). 


wall irregularities. Bronchospasm was dem- 
onstrated in both diffuse and localized 
truncular forms. Bronchial wall inflamma- 
tion produced irregular dilatation and oc- 
casional bronchiectasis and. bronchiolecta- 
sis. Mucosal damage resulted in patchy 
bronchiolar filling and surface changes of 
atrophy. 

Many of the bronchographic abnor- 
malities were mild and correlated well with 
the diffuse conventional roentgen findings. 
Only the more severely involved showed 
evidence of prominent pulmonary destruc- 
tion and impaired mucociliary drainage. 
When bronchography revealed isolated 
destruction which might be amenable to 
surgical resection, it confirmed the ab- 
normalities of segmental collapse and/or 
cystic changes evident on earlier conven- 
tional studies. Bronchographv offers an ex- 
cellent means for study of the patho- 
physiology of chronic bronchitis in child- 
hood asthma, but only rarely will it pro- 
vide new information necessary for spe- 
cialized treatment. Consideration must Бе 
given to the complications of contrast 
media and general anesthesia in regard to 
any anticipated yield from bronchography. 


РА. 
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lic. 6. (4) Coating of atrophic mucosa with accentuation of muscle bundles (arrows) in an 11 year old male. 
(B and C) Filling of dilated bronchioles proximal to inflammatory obstruction and fibrosis (arrows). 


566 





(47) An її year old male asthmatic with 
prominent interstitial markings on the right, a 
hyperlucent left lung, and an indistinct retro- 
cardiac density. (B) Bronchogram demonstrates 
chronic left lower lobe collapse with bronchiectasis 
(left posterior oblique projection). 


liG. 7. 


SUMMARY 


It was common for children with bron- 
chial asthma and the problem of recurrent 
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co-existing pulmonary inflammatory dis- 
ease to demonstrate many of the diffuse 
changes attributed to chronic bronchitis 
at bronchography. 

It was unusual for advanced localized 
abnormalities to be present without being 
evident on routine chest roentgenograms. 

Complicating segmental loss of volume 
associated with general anesthesia added to 
the difficulty in performing bronchog- 
raphies. 

Since only diffuse changes are usually 
demonstrated, bronchography in child- 
hood asthma should be reserved for special 
situations. 


Arvin E. Robinson, M.D. 
Department of Radiology 

Duke University Medical Center 
Durham, North Carolina 27710 
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MEDIASTINAL LYMPHADENOPATHY IN 
BUBONIC PLAGUE* 


By VINCENT R. SITES, M.D.,t and JACK D. POLAND, M.D. 


FORT COLLINS, COLORADO AND BOSTON, MASSACHUSETTS 


NLARGEMENT of peripheral lymph 
nodes is the hallmark of bubonic 
plague. In their classical description of 
lymphadenopathy in plague, Albrecht and 
Ghon! divided buboes into 3 pathologically 
distinct types: (a) primary buboes of the 
first order, those draining the area of infec- 
tion; (b) primary buboes of the second 
order, lymph nodes located adjacent to the 
originally invaded lymph nodes and in- 
fected via the lymphatics; and (c) second- 
ary buboes, lymph nodes infected via the 
blood stream secondary to septicemia. 
Enlargement of the mediastinal lymph 
nodes was noted at postmortem examina- 
tion in the pneumonic plague epidemic in 
Manchuria in 1910-1911." Koulecha* be- 
lieved that these enlarged lymph nodes dis- 
played the pathologic changes of primary 
buboes of the second order. Occasional 
mention of enlarged mediastinal lymph 
nodes in nonpneumonic plague has ap- 
peared in the literature; however, there 
has been a paucitv of roentgenographic 
studies of mediastinal lymphadenopathy in 
both pneumonic and nonpneumonic plague. 
The roentgenographic studies of 2 cases 
of mediastinal lymph node enlargement in 
bubonic plague are reported. 


REPORT OF CASES 


CASEI. A 3 year old boy developed fever and 
chills on June 23, 1969, 3 days after playing 
with a dead chipmunk near his home in Jemez 
Springs, New Mexico. During the ensuing 
week, in spite of therapy with parenteral peni- 
cillin and oral ampicillin,® he continued to be 
febrile and developed a severe nonproductive 
cough. On June 30, an enlarged left inguinal 


lymph node and bilateral axillary lymph- 
adenopathy were noted, and he was hospit- 
alized. Admission chest roentgenograms dem- 
onstrated enlarged mediastinal lymph nodes, 
which enlarged further during hospitalization 
(Fig. 1, 24-0). His cerebrospinal fluid was 
normal on admission, but on July 3, a pleocy- 
tosis of 658 white blood cells (so per cent 
polymorphonuclears) was present; no organism 
was cultured from the cerebrospinal fluid. The 
enlarged inguinal lymph node was excised and 
cultured on July 2, and the patient was begun 
on chloramphenicol intravenously. An or- 
ganism subsequently identified as Yersinia 
pestis was recovered from the lymph node. Fol- 
lowing the presumptive identification of this 
organism on July 4, tetracycline and strepto- 
mycin were added to his regimen. Y. pestis was 
not isolated from the blood and throat cultures 
taken on July 2 or from tracheal aspiration 
obtained on July 4. The patient recovered 
gradually, but on July 12 he developed symp- 
toms of congestive heart failure and was 
digitalized. His subsequent recuperation was 
uneventful. 


Case п. An 8 year old boy developed fever 
on May 30, 1970, 5 days after he had close 
contact with several ground squirrels, while on a 
camping trip. He also had received numerous 
insect bites on that trip. Bilateral supraclavicu- 
lar and femoral lymphadenopathy developed 
over the ensuing 5 days. He was given penicillin 
as an outpatient on May 31 and was hospita- 
lized on June 3 because of his worsening con- 
dition. On June 4, he was begun on chlor- 
amphenicol followed by a slow but progressive 
clinical improvement. Y. pestis was isolated 
from a blood culture obtained prior to ad- 
ministration of chloramphenicol. Throat cul- 
ture revealed “‘normal flora;" no sputum cul- 
tures were obtained. Chest roentgenograms 
taken during the illness demonstrated enlarge- 


* From the Zoonoses Section, Ecological Investigations Program, Center for Disease Control, Health Services and Mental Health 
Administration, Public Health Service, U. S. Department of Health, Education, and Welfare. 

T Formerly, Epidemic Intelligence Service Officer assigned to the Ecological Investigations Program, Center of Disease Control. 
Presently, Resident in Radiology, Massachusetts General Hospital, Boston, Massachusetts. 

t Chief, Zoonoses Section, Ecological Investigations Program, Center of Disease Control. 
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l'1G. 1. Case 1. (4) Fuly 3, тобо. (B) July 5, r969. (C) July r7, 1969. Marked enlargement of the hilar lymph 
nodes which progressed to massive enlargement over the ensuing 2 week period. (D) October 17, 1969. 
The follow-up roentgenogram demonstrates complete clearing of the lymphadenopathy. (4 and D also 
published in Medicine, 1970, 49, 476, and reproduced with permission of the authors® and The Williams 
& Wilkins Co., Baltimore, Md.) 


ment of the right hilar lymph nodes and pul. 
monary infiltrates (Fig. 2, 4-C). His recovery 
was uneventful. 


DISCUSSION 

Case т contracted classical bubonic 
plague, and Case 11 was unusual in that 
multiple peripheral lymphadenopathy was 
evident early in his illness. Multiple lymph- 
adenopathy, although uncommon, has 
been described in bubonic plague and was 
seen by one of the authors (J. P.) during an 
epidemic in Java in 1968. Both patients 
eventually developed lymphadenopathy in 
multiple lymph node areas, including the 
mediastinal lymph nodes. The question 
arises whether the enlarged mediastinal 


lymph nodes were related to the develop- 
ment of secondary pneumonic plague (pri- 
mary bubo of the second order) or were in- 
fected secondary to a bacteremia (secon- 
dary bubo). The negative blood culture on 
Case 1 was obtained about 2 hours after 
chloramphenicol was started; a single nega- 
tive culture could also suggest either that 
the ampicillin therapy suppressed the orga- 
nism, or that he had intermittent bac- 
teremia rather than septicemia. Both pa- 
tients had parenchymal infiltrates, al- 
though these were more marked in Case rr. 
Nonspecific pulmonary infiltrates are fre- 
quently seen in bubonic plague and are 
probably due to atelectasis. The sputum 
culture was obtained after therapy was 
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begun in Case I and sputum culture was 
not attempted in Case II, so that sec- 
ondary plague pneumonia cannot be ex- 
cluded as the cause of the pulmonary infil- 
trate. However, because of the relatively 
benign course of the pulmonary infiltrates 
and the absence of primary pneumonic 
cases among unprotected medical personnel 
caring for patients, the pulmonary infil- 
trates probably did not represent frank 
plague pneumonia. 

The mediastinal lymph nodes probably 
were infected secondary to the septicemia 
or bacteremia in both cases. The existence 
of bacteremia was suggested bv the onset 
of meningitis in Case 1 and was demon- 
strated by the positive blood culture in 
Case rr. Thus, these enlarged lymph nodes 


Mediastinal Lymphadenopathy in Bubonic Plague 





Fic. 2. Case 11. (4) Tune 2, 1970. Roentgeno- 
gram taken the day prior to admission. 
There is a suggestion of right hilar 
paratracheal lymph node enlargement and 
patchy, parenchymal infiltrate bilaterally. 
(B) Definite right hilar enlargement 1s 
present accompanied by right perihilar 
and left parenchymal infiltrate. (C) June 
12, 1970. The right hilar lymph node is 
slightly larger; the perihilar and parench y- 
malinfiltrates are clearing. 


are most likelv secondary buboes, accord- 
ing to Albrecht and Ghon's classification. 


CONCLUSION 


Bubonic plague should be considered in 
the differential diagnosis of acutely ill 
patients with enlargement of the mediasti. 
nal lymph nodes. 

This is particularly true in plague 
endemic areas, but with the speed of mod- 
ern transportation, all such cases should be 
questioned about recent travel to endemic 
areas.? 

Jack D. Poland, M.D. 

Zoonoses Section 

Ecological Investigations Program 
Post Office Box $51 

Fort Collins, Colorado 80521 
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POSTERIOR MEDIASTINAL *PSEUDO-MASS" 
OF THE NEWBORN* 


By NAOMI P. ALAZRAKI, M.D., and PAUL J. FRIEDMAN, M.D. 


SAN DIEGO, CALIFORNIA 


RECENT case brought home to us the 
consequences of erroneous interpreta 
tion of mediastinal shadows in the new- 
born. 
In the hope of sparing infant patients 
and other radiologists future discomfort, 
we offer this report. 


REPORT OF A CASE 


А 2 day old full term Caucasian male was 
sent for a chest roentgenogram because his 
mother had pulmonary tuberculosis. А poste- 
rior left mediastinal mass was suggested in 
both the frontal and lateral projections (Fig. 
1, £ and В). Barium esophagogram showed no 
displacement of the esophagus (Fig. 1C) and 
coned down views revealed no abnormalities of 
the spine. 

Exploratory thoracotomy was performed at 
another institution with the tentative diagnosis 
of neuroblastoma; no tumor was found. 

Comment. Examination. of the roentgeno- 
grams (lig. 1, ,7-C) led many radiologists to 
suggest the presence of a posterior mediastinal 
mass. The combination of a left mediastinal 
mass on the frontal roentgenogram (Fig. 1B), 
which was not recognized as the “ductus 
bump," and an apparent posterior mediastinal 
mass on the lateral roentgenogram, led to ex- 
ploratory thoracotomy. The appearance in the 
lateral view, however, was due to a gentle 
anterior curvature of the tracheal air shadow 
and the lower lobe continuation of the left 
main stem bronchus combined with the adja- 
cent densities of the scapulae and axillary soft 
tissues (Fig. 2, 4 and B). We have termed this 
appearance the posterior mediastinal "pseudo- 
mass" of the newborn. 


INVESTIGATION 


We reviewed 63 consecutive newborn 
lateral chest roentgenograms to determine 
how commonly the “‘pseudo-mass”’ is dem- 
onstrated. We considered that a roentgeno- 


gram showed a “‘pseudo-mass”’ either if the 
configuration of the airway strongly sug- 
gested the presence of posterior mediastinal 
mass or if the combination of scapular and 
soft tissue densities combined with the air- 
way shadow to suggest a mass density. We 
found that 21 of the 63 cases reviewed 
showed a posterior mediastinal ‘“‘pseudo- 


mass” (Fig. 3, £ and B). 


DISCUSSION 


This experience underlined the impor- 
tance of recognizing a “‘pseudo-mass”’ of 
the posterior mediastinum. In a newborn 
with the roentgenographic finding of a 
posterior mediastinal mass density, but 
with no bony abnormality or esophageal 
deviation, this entity must be considered. 

Although we found a ‘“‘pseudo-mass’”’ in 
one-third of newborn lateral chest roent- 
genograms, the finding is rarely noted 
clinically since the frontal roentgenogram is 
completely normal. The shadow of the 
"pseudo-mass" became important in our 
case because the frontal roentgenogram 
showed a corresponding mass density, sub- 
sequently recognized as a "ductus bump." 
Berdon eż al." described the ductus bump in 
1965 as a left mediastinal mass in the new- 
born, seen only in the frontal roentgeno- 
gram. They postulated that visualization of 
the large ductus arteriosus was a reflection 
of normally slow neonatal adjustment to 
extrauterine life, the ductus remaining 
patent during the first 24 hours of life. In 
the series of 63 newborn chest examinations 
reviewed, we found one additional ductus 
bump. 

Other variations in the contour of the 
tracheal air column have been described. 
Chang et al? reported lateral deviation or 


* From the Department of Radiology, University of California at San Diego, San Diego, California. 
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lic. 1. Case т. (4) Frontal view shows a 
ductus bump. (В) Lateral view shows the 
"pseudo-mass" of the posterior mediasti- 
num (see Diagram Fig. 24). (C) Lateral 
esophagogram shows no displacement of 
the barium filled esophagus. 


buckling of the tracheal air column at or 
just above the thoracic inlet as a normal 


finding on frontal chest roentgenograms of 


infants and children. Swischuk? recently 
studied another common deformity of the 
trachea in infants. He reported that the 
anterior tracheal indentation seen in the 
lateral projection was vascular in origin, 
confirming this angiographically as the 
innominate artery. The anterior curvature 
of the trachea and left lower lobe bronchus 
seen on lateral roentgenograms, delineating 
the "pseudo-mass," is а normal configura- 
tion unrelated to these other variants. 

In view of the incidence of neuroblas- 
toma discovered on routine chest roent- 
genograms, critical interpretation of the 
newborn chest roentgenogram is essential. 
Heimberger and Battersby,’ reporting their 
experience with mediastinal tumors In in- 
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fants and children, found that one-third of 
42 patients with mediastinal tumors had 
no symptoms at the time of diagnosis. The 
mass was detected as an incidental finding 
on chest roentgenography. In the newborn, 
neuroblastoma is the most common solid 
tumor of the posterior mediastinum.* Du- 
plication of the foregut or neurenteric cyst 
is the second most common mass in this 
region. With this in mind, the radiologist 
must nevertheless be wary of combinations 
of normal anatomic densities which may 
simulate mediastinal abnormalities and 
lead to unnecessary surgical exploration. 
SUMMARY 

In a significant proportion of newborns, 

the lateral chest roentgenogram appears to 


show a posterior mediastinal mass. 
The fortuitous superimposition of scapu- 
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lic. 2. Diagrams of the lateral chest roentgenogram demonstrating the composition of the “pseudo-mass”’ 
of the posterior mediastinum. (4) Apparent posterior mediastinal mass (see lig. 17; and з, A4 and B). (B) 
The ‘‘pseudo-mass”’ consists of shadows formed bv scapulae (arrows) and axillary soft tissues in con- 
junction with the tracheal and left bronchial airways. 


lar and axillary soft tissue shadows and a when the frontal roentgenogram is com- 
gentle anterior curvature of the adjacent  pletelv normal. 


tracheo-bronchial air column account tor Occasionally, a localized mediastinal 
the "pseudo-mass." bulge in the frontal projection due to the 


These findings are correctly disregarded ductus is also seen. Simultaneous occur- 


ы 
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Fic. 3. (4) Case п. Premature baby with incidental finding of "pseudo-mass'"' in the posterior mediastinum. 
(B) Case rit. Newborn with an omphalocele and incidental finding of the posterior mediastinal “‘pseudo- 
ээ 
mass. 
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rence of these unrelated shadows may result Ductus bump: a transient physiologic mass in 
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LACTOBEZOAR* 


By MASSOUD MAJD, M.D., and JOSEPH М. LoPRESTI, M.D. 


WASHINGTON, D. C. 


JA. of powdered milk mixed 
with an inadequate amount of water 
may cause formation of a coagulum in the 
stomach of an infant. This foreign body 
has been termed “lactobezoar.”’ 

The mass may lead to upper 
testinal symptoms. 

The present report is an example of a 
symptomatic lactobezoar which resolved 
spontaneouslv. 


gastroin- 


REPORT OF A CASE 


A 4% month old male infant was admitted to 
the Children’s Hospital of the District of Co- 
lumbia with a 13 day history of vomiting and 
diarrhea. 

On physical examination, a large, firm ab- 
dominal in the left upper 
quadrant of the abdomen. The mass was mov- 
able and appeared to be separate from the liver. 
The patient's temperature was 104° F. The 
physical examination was otherwise unremark- 
able. 

The original roentgenograms of the abdomen 
showed a large, mottled, soft tissue density in 
the left upper quadrant, extending to the mid- 
portion of the abdomen and crossing the mid- 
line. The upper border of the mass was out- 
lined by a crescent of air, which appeared to 
be in the fundus of the stomach. A repeat 
roentgenogram of the abdomen, after instilla- 
tion of so ml. of air into the stomach via a 
nasogastric tube, clearly outlined a charac- 
teristic bezoar filling the infant’s stomach (Fig. 
Ij 

The patient was started on intravenous fluids 
with a plan to remove the bezoar through a 
gastrotomy. The following morning, the large 
abdominal mass was no longer palpable. Repeat 
roentgenogram of the abdomen, as well as an 
upper gastrointestinal series, were normal. 

[In retrospect, a careful feeding history 
showed that the infant's formula had been 
changed 2 days prior to hospitalization. A 
powdered milk formula had been substituted 


mass was found 





lic. 1. Ап air contrast study of the stomach shows 
the characteristic mottled appearance of a lacto- 
bezoar. 


for one which contained evaporated milk and 
water. The powdered milk formula had been 
prepared haphazardly. Water was added to the 
powder and the mixture was stirred with an 
egg beater until a consistency of thick cream 
was obtained. The mixture was then fed to the 


baby. 


DISCUSSION 


In 1959, Wolf and Bruce? reported a 
case of lactobezoar in an 18 day old infant 
which was apparently caused by a pow- 
dered milk formula mixed with an inade- 
quate amount of water. The lactobezoar 
was removed through a gastrotomy. Wolf 
and Davis,’ in 1963, reported 2 additional 
cases of lactobezoar secondary to con- 
centrated formula which resolved spon- 
taneously. Thev emphasized that the con- 
tinued use of incorrectly prepared pow- 


* From the Department of Radiology, Children's Hospital of the District of Columbia, Washington, D. C. 
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dered milk products can form abdominal 
masses which may lead to upper gastroin- 
testinal symptoms. Levkoff ez al. in 1970, 
reported lactobezoar and gastric perfora- 
tion in an 11 day old premature infant as- 
sociated with multiple gastric ulcers and 
pneumatosis of the stomach. These com- 
plications occurred during the recovery 
phase of hyaline membrane disease. In this 
infant, the relationship of the multiplicity 
of findings is not clear. 

If the reported cases of lactobezoar are 
analyzed together with our own, 2 com- 
mon features are apparent: (1) a concen- 
trated powdered milk formula was fed 
each infant; and (2) hospitalization and the 
discovery of the lactobezoar was accom- 
panied by diarrhea and/or vomiting. In 
the opinion of the authors, the pathogenesis 
of lactobezoar in infancy is the result of a 
vicious cycle. The concentrated formula 
probably precipitates the diarrhea and/or 
vomiting. This produces a diminution of 
the extracellular fluid volume (dehydra- 
tion). To replenish the extracellular fluid 
volume, water is absorbed from the gastro- 
intestinal tract (including the stomach). 
A lactobezoar is thus formed and by 
mechanical obstruction of the stomach 
causes the vomiting to persist. 

Wolf and Davis? stress the importance of 
careful instruction of parents in recon- 
stituting powdered milk formulas. The 
authors would add the following observa- 
tions: 

I. A gastric bezoar in an infant should 
immediately alert the physician to the 
possibility of a lactobezoar. A careful his- 
tory of what the infant has been fed and 


Massoud Majd and Joseph M. LoPresti 


NOVEMBER, 1972 


how the formula was prepared should then 
be obtained. 

2. Once the diagnosis of lactobezoar has 
been established, then conservative therapy 
should be instituted. In 3 of 5 infants, the 


administration of intravenous fluids re- 
sulted in rapid spontaneous resolution. 


SUMMARY 


The case report of a 41 month old infant 
with a lactobezoar secondary to feeding 
him an incorrectly reconstituted powdered 
milk formula is described. A review of the 
literature showed 4 similar cases. 

In addition to an improperly prepared 
formula, diarrhea and/or vomiting were 
common features of this disorder. On this 
basis, the possible role of dehvdration in 
the pathogenesis of lactobezoar is dis- 
cussed. 

The most important conclusion stresses 
conservative management. With the use of 
intravenous fluids, the lactobezoar should 
resolve spontaneously. 


Massoud Majd, M.D. 
Children's Hospital 

2125 13th Street, NW 
Washington, D. C. 20009 
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BILE DUCT ANOMALIES ASSOCIATED WITH 
DUODENAL ATRESIA; PARADOXICAL 
PRESENCE OF SMALL BOWEL GAS* 
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| THE newborn, the roentgenographic 
finding of a dilated duodenum with no 
gas beyond is invariably diagnostic of duo- 
denal atresia. The finding of duodenal dila- 
tation with gas beyond implies partial duo- 
denal obstruction. 

In 1969, Astley? reported 3 newborns 
with duodenal atresia whose abdominal 
roentgenograms revealed small bowel gas; 
autopsy in each demonstrated bifurcation 
of the terminal portion of the hepatopan- 
creatic duct, one limb entering proximal to 
and the other distal to the atresia. 

We have encountered this roentgeno- 
graphic pattern in 2 newborns with duo- 
denal atresia; in I, autopsy confirmed the 
existence of bile duct anomalies. 


REPORT OF CASES 


Case т. B.G., a full-term male infant, devel- 
oped severe respiratory distress shortly after 
birth; chest roentgenogram obtained at 3 hours 
demonstrated a diaphragmatic hernia on the 
left (Fig. 1.7). 

At surgery, the entire small bowel, stomach, 
spleen and a portion of the transverse colon 
were found in the left chest; the left lung was 
hvpoplastic. The abdominal contents were re- 
duced and the Bochdalek hernia was repaired. 

Postoperatively, there was persistent collapse 
of the left lung and a large left pleural effusion. 
A roentgenogram on the third day revealed 
dilatation of the first portion of the duodenum, 
and no gas in the remainder of the bowel (Fig. 
1B). The same roentgenographic pattern was 
seen on several subsequent examinations. On 
the sixth day the dilated stomach and duo- 
denum were again noted; however, gas was now 
present in scattered loops of small bowel (Fig. 
IG). 


The Bird 


infant was maintained on the 


respirator and with intermittent nasogastric 
suction; on the seventh day a catheter was 
placed for intravenous hyperalimentation. 

On the eighth day laparotomy was per- 
formed; there was atresia of the descending 
duodenum. The biliary tract was grossly nor- 
mal. Duodenojejunostomy and gastrostomy 
were performed. 

The postoperative course was stormy. A 
purulent left pleural effusion developed. Several 
wound sites grew out Candida albicans. 

On the 18th day of life he suddenly developed 
bradycardia and cyanosis and died. 

At autopsy, the immediate cause of death 
was Candida albicans sepsis. Extensive hemor- 
rhage was present in both adrenals. There was 
empyema of the left chest. The repair of the 
Bochdalek hernia was intact. The mesentery 
was unfixed and the cecum lay free in the mid- 
abdomen. The duodenojejunostomy site was 
intact. The proximal duodenum was markedly 
dilated and ended blindly 1.5 cm. distal to the 
pylorus. There was a 7 mm. gap between the 
blind ends of the duodenum which were con- 
nected by a fine band of fibrous tissue. Pan- 
creatic tissue occupied the bed beneath the 
atretic ends. 

The biliary and pancreatic ducts were ex- 
amined both by postmortem cholangiography 
and by gross dissection (Fig. 2, 4-C; and 3). 
The common bile duct bifurcated at its distal 
end into 2 branches: (1) the shorter branch (5 
mm. long) opened into the duodenum distal to 
the atresia; and (2) the longer branch (15 mm. 
long) opened into the duodenum proximal to 
the atresia. Neither duct terminated in a mu- 
cosal papilla. The dorsal pancreatic duct joined 
the ventral pancreatic duct to form the main 
pancreatic duct, which then entered the longer 
branch of the common bile duct at right angles. 
The accessory pancreatic duct was not identi- 


fied. 
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lic. т. Case r. (4) Chest roentgenogram at 3 
hours of age. Herniated gut in left chest. 
The upper round lucency is an artifact 
caused by the hole in the top of the incu- 
bator. (B) Third day. “Double bubble." 
No gas beyond duodenum. (C) Sixth day. 
Persistent double bubble. Scattered gas- 
filled loops of bowel. 


Several other congenital anomalies were 
noted: (1) hypoplasia of the left lung; (2) hyper- 
plasia of the right kidney (which weighed 27 
grams, compared to the normal left kidney 
which weighed 17 grams); and (3) accessory 
adrenal tissue in the mesentery, 


Case iL* M.F., a 1,930 gram premature 
female infant with Down's syndrome, was noted 
to have large amounts of bile stained gastric 
aspirate on the first day of life. A roentgeno- 
gram showed a fluid level in the stomach and 


* kindly contributed by Dr. Walter Berdon and Dr. John 
Schullinger, Babies Hospital, New York, N. Y. 





slight gaseous distention of the proximal duo- 
denum; there was scattered gas throughout the 
rest of the bowel (Fig. 4.7). On Day 2 there was 
a "double bubble" and a small amount of gas 
was present in the small bowel (Fig. 4B). Ba- 
rium meal demonstrated complete obstruction 
of the second portion of the duodenum (Fig. 
AC). 

At laparotomy the duodenum was seen to 
end in a blind pouch at about the junction of the 
second and third portions. There was a separa- 
tion between the blind pouch and the blind- 
ending distal duodenum. The small bowel was 
collapsed and no intraluminal gas was visible. 
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тс. 2. Case т. Postmortem cholangiograms. (4) Drainage from common bile duct is primarily into the duo- 
denum distal to atresia. A small amount of contrast material enters the proximal duodenum via another 
branch (obscured in this projection). (B) Bile duct clamped at point of entry into distal duodenum. The 
branch to the proximal duodenum is now clearly shown. (C) Composite tracing (semischematic, because 
of slightly differing projections of 4 and B). PD = Duodenum proximal to atresia; DD = Duodenum distal 
to atresia; CBD = Common bile duct; CBD, = Branch of common bile duct to proximal duodenum; CBD» 
— Branch of common bile duct to distal duodenum; MPD= Main pancreatic duct; VPD — Ventral pan- 


creatic duct; and DPD= Dorsal pancreatic duct. 


The colon was normal in position and contained 
meconium. The liver and gallbladder were nor- 
mal. Duodenojejunostomy was performed. 

The infant's postoperative course was un- 
eventful and she was discharged in good condi- 
tion on the 46th day. 


DISCUSSION 


In the human fetus there is a temporary 
interruption of the lumen of the duodenum 
that occurs as the result of epithelial pro- 
liferation during the 3oth to 6oth days of 
gestation. Vacuoles form within the epi- 
thelial plug and coalesce. Recanalization 
progresses in a cephalocaudad direction, 
the segment adjacent to the Jejunum ac- 


quiring its lumen last. Initially the duo- 
denal lumen is recanalized into 2 parallel 
channels. Into each, the hepatopancreatic 
duct and accessory pancreatic ducts ac- 
quire an opening. Thus, at an early stage of 
development, 4 duct orifices enter a short 
segment of the second portion of the duo- 
denum. Subsequently 1 terminal branch of 
the hepatopancreatic duct and 1 terminal 
branch of the accessory pancreatic duct 
regress.?:!? The zone in which these com- 
plex events occur, corresponding to the 
ultimate sites of the major and minor papil- 
lae, measures } mm. in length in the 35 day 
human fetus. 

Incomplete recanalization has generally 
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Dissection of bile ducts and duo- 
denum. Bifurcation of common bile duct clearlv 
shown. Pancreatic tissue occupies the interval 
between the blind ends of the duodenum. 


Fic. 3. Case т. 


been considered the cause of duodenal 
atresia and stenosis. Boyden ef al’ sug- 
gested that the local “traffic jam” associ- 
ated with the entry of the hepatopancreatic 
and accessory pancreatic ducts impeded 
recanalization of this short segment of the 
duodenum. In support of this concept, they 
cited the observation that the site of atresia 
occurred at the level of the major papilla in 
83 per cent of the documented cases of duo- 
denal atresia. In the remainder, the point 
of obstruction lav distal to this region. 

Duodenal atresia mav be associated with 
aberrations of the branching pattern of the 
hepatopancreatic ducts. Karpa’ described 
a newborn with duodenal atresia in whom 
terminal branches of the hepatopancreatic 
ducts entered the duodenum above and 
below the atresia. Subsequent reports by 
Katz’ (1 patient), Astley? and ourselves 
(Case 1) bring to 6 the number of patients 
in whom this complex of anomalies has 
been demonstrated at autopsv. Persistence 
of the primitive branching pattern of the 
hepatopancreatic ducts satisfactorily ac- 
counts tor the anomalous duct insertions in 
all these cases (Fig. 5, 4D). 

In the newborn, the roentgenologic pat- 
tern of duodenal dilatation accompanied bs 
gas in undilated loops of small bowel has 
been considered diagnostic of partial duo- 
denal obstruction (Table т). It is now evi 


dent that this pattern may be encountered 
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with duodenal atresia, if there is a persistent 
bifid termination of the hepatopancreatic 
ducts. Although air was not detected in the 
bile ducts in the 6 patients studied roent- 
genographically, air presumably entered the 
hepatopancreatic ducts via a duct orifice 
rendered incompetent bv distention of the 
obstructed proximal duodenum. Air in bile 
ducts has been demonstrated roentgeno- 
graphically? and gaseous distention of the 
gallbladder has been found at surgery in 
newborns with duodenal atresia.’ 

Contrast studies are generally not needed 
when typical clinical and roentgenographic 
features of duodenal atresia are present. 
Such examinations are valuable in the eval- 
uation of partial duodenal obstruction, 
particularly to exclude midgut volvulus. In 
| of our patients (Case 11) barium meal 
demonstrated the typical appearance of 
duodenal atresia; the bile ducts were not 
opacified. 

Since bypass operations are performed to 
relieve the duodenal obstruction, duct 
anomalies are generally not detected during 
surgery for duodenal atresia. Operative 
cholangiography has not been performed in 
the 3 patients with anomalous ducts who 
underwent laparotomy and bypass surgery 
(Astley's Case І, our Cases 1 and п). Pre 
operative intravenous cholangiography could 
be attempted, but this examination 15 not 
feasible in the newborn. In 1 of Astley’s 
cases and in 1 of ours (Case 1) postmortem 
cholangiography vividly demonstrated the 
duct system and served as a guide to dissec- 
tion. 


TABLE I 


PARTIAL DUODENAL OBSTRUCTION 
IN THE NEWBORN 


CAUSES OI 


Duodenal stenosis 

Duodenal diaphragm (incomplete) 

Duplication of duodenum (intramural, intramucosal) 
Ladd's bands 

Midgut volvulus 

Tumor of duodenum 

Hematoma of duodenum 

Retroperitoneal tumor 

Annular pancreas 

Preduodenal portal vein 
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пс. 4. Case п. (4) Day 1. Scattered gas in 
small bowel. Fluid levels in stomach and 
duodenum. (B) “Double bubble." Gas in 
loops of bowel. (C) Barium meal. Complete 
obstruction at second portion of duo- 
denum. 


The unique coincidence of duodenal tered in several extensive reviews of con- 
atresia and diaphragmatic hernia in т of genital duodenalobstruction.? *? Diaphrag- 
our patients 15 worthy of mention. This matic hernia through the foramen of 
combination of anomalies was not encoun- Bochdalek has been attributed to defective 
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Itc. 5. Anomalies of bile and pancreatic ducts associated with duodenal atresia in 6 reported cases. (4) 
Normal branching pattern. In 60 per cent the main pancreatic duct (MPD) and common bile duct (CBD) 
join to form hepatopancreatic duct (HPD) which enters the duodenum. In 40 per cent, CBD and MPD 
enter the duodenum separately. (B) Three patients (Astley,? 1969). Bifurcation of HPD, 1 branch to 
proximal duodenum (HPD), other branch to distal duodenum (HPD;). (C) One patient (Katz, 1930). 
Bifurcation of CBD and MPD. CBD, and MPD, join to form branch to proximal duodenum (HPD),). 
CBD, and MPD, join to form branch to distal duodenum (HPD;). (D) Two patients (our Case т and 
Karpa,® 1906). Bifurcation of CBD, one branch to proximal duodenum (СВ), other to distal duodenum 
(CBD;). In our patient, MPD entered CBD; (point of entry indicated by dot). In Karpa’s patient, MPD 


entered CBD» (indicated by triangle). 


closure of the pleuroperitoneal membrane. 
Closure normally occurs shortly after the 
7th week of gestation," corresponding to the 
time period during which duodenal re- 
canalization occurs, 


SUMMARY 


with duodenal atresia 
presented with the roentgenographic find- 
ings of duodenal dilatation and gas in the 
small bowel—a pattern which suggested 


Two newborns 
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partial small bowel obstruction. 

[n one patient, a bifid termination of the 
common bile duct (one limb entering above, 
the other below the point of atresia) was 
found at autopsy. A similar anomaly was 
probably present in the other patient but 
could not be confirmed. 

A total of 6 patients have now been 
described in whom bifid termination of the 
hepatopancreatic ducts was associated with 
duodenal atresia; Bovden's theory satis- 
factorily accounts for this complex of 
anomalies. 

The unique coincidence of diaphrag- 
matic hernia (Bochdalek) and duodenal 
atresia was present in 1 of our patients. 


E. George Kassner, M.D. 
Department of Radiology 
Downstate Medical Center 
450 Clarkson Avenue 
Brooklyn, New York 11203 


The authors wish to thank Mr. Bruce G. 
Culver of the Department of Medical Illus- 
tration and Photography, Downstate Med- 
ical Center, who prepared the drawings for 
this paper. 
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POSTOPERATIVE INTUSSUSCEPTION IN CHILDREN* 


By EDMUND A. FRANKEN, Jr., 


M.D., and HAROLD KING, M.D. 


INDIANAPOLIS, INDIANA 


ПЫСЫ obstruction 1s à common 
occurrence in the postoperative patient. 
The purpose of this paper is to call at- 

tention to the frequency of intussusception 

as à postoperative complication of the 
pediatric patient and its nonspecific clinical 
and roentgen presentation. 


CLINICAL MATERIAL 


Intussusception has been noted in 4 post- 
operative patients at Riley Hospital for 
Children in the last 2 vears (Table 1). This 
does not include patients with the initial 
diagnosis of intussusception, who devel- 
oped recurrent disease after reduction. 
Three of the 4 had surgical procedures in- 
volving the abdominal cavity; 1 had revi- 
sion of ventriculo-atrial shunt tubing in the 


neck. All had clinical symptoms of me- 
chanical small bowel obstruction, with on- 
set of symptoms 2 to 7 days after the initial 
surgical procedure. Vomiting was noted in 
all, and most had abdominal distention and 
active bowel sounds. Crampy abdominal 
pain was present in the т child over т year 
of age. The classical symptoms of ileocolic 
intussusception: vomiting, restlessness, and 
hematochezia, were seen in only 1 patient. 
None had a palpable abdominal mass. Ab- 
dominal roentgenograms showed definite 
mechanical small bowel obstruction in 3 
children, and probably obstruction in the 
fourth (Fig. т, Z and B). Mass lesions and 
other roentgen signs of intussusception 
were not detected. 

Laparotomy was performed 1 to 10 days 


TAREE I 


SUMMARY OF CLINICAL AND ROENTGEN DATA ON THE 4 PATIENTS WITH POSTOPERATIVE INTUSSUSCEPTION 

















Onset of 


Age s T ч 

h | Initial Initial Symptoms 
anc е . - : 

: | Diagnosis | Operation Post- 
sex 


| Signs/Symptoms 





Interval Between 


| Initial Symptoms 


Roentgenozrams Operation 


and 
Next Operation 


Resection of left 

















10 mo. | Hepatic cvst 7 da. | Vomiting, disten 1 da. Reduction of 
I | lobe of liver tion; bowel sounds | obstruction; no mass ileocolic 
| | present; stools intussusception 
| normal on | 
previous day | | 
== — == ЗЕРЕ اا س‎ — M —— == -— 
s mo. | Hydronephrosis | Bilateral cuta 2 da | Vomiting, disten- 3 da | KUB—low small bowel | Reduction of 
M with prostatic | neous ureteros- tion; bowel sounds | obstruction; no mass ileo-ileal 
valves tomies | present; few loose | intussusception 
| | (extraperitoneal) | stools; no 
| | hematochezia 
€ = — | — ڪڪ‎ Е ے ج ——— کک‎ EN 
7 yr Myelomeningocele | (1) Ilealconduit | 4 da. after Crampy abdominal ro da. K UB—high small bowel | Reduction of 
M with neurogenic for urinary second pain, vomiting, | obstruction; no mass: jejuno-jejunal 
bladder diversion laparotomy | stools normal; barium meal examina- | intussusception 
| (2) Release of ad- bowel sounds tion confirmed above 
| hesions from first present | 
surgery 16 days | | 
| later | 
5 mo. | Hydrocephalus | Revision of 6 da. | Vomiting, disten I da. К ОВ —probable small | Reduction of 
Е ventriculo-at rial | tion; “currant bowel obstruction; | ileocolic 
shunt in neck jelly” stools; bowel barium enema exami- | intussusception 
| sounds present nation shows ileocolic 
| intussusception 








KUB =kidney, ureter, bladder. 








| operative 














| KUB—low small bowel | 








* From the Departments of Radiology and Surgery, Indiana University Medical Center, Indianapolis, Indiana. 
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liG. т. (4) Abdominal roentgenogram in а 7 year old male 14 days after laparotomy for lysis of intestinal 
adhesions incident to urologic surgery. Dilated small bowel suspicious of high small bowel obstruction 1s 
noted. (B) Small bowel examination the same day confirms high small bowel obstruction, with the char- 
acter of the obstruction not evident. A jejuno-jejunal intussusception was reduced at laparotomy. 


after the onset of symptoms. Intussuscep- 
tion was found in all cases. Two cases were 
ileocolic, one jejuno-jejunal, and one ileo- 
ileal. Bowel resection was not required, and 
all patients did well after surgical reduction 
of the intussusception. 


DISCUSSION 


Intussusception is a recognized post- 
operative complication in pediatric surgery 
with an estimated frequency of 1 case per 
year in a children's hospital.’ In one series? 
it was responsible for 13 per cent of post- 
operative bowel obstructions in children. 
Most cases occur after abdominal surgery, 
but it has been reported after extraabdomi- 
nal surgical procedures,’ as was noted in 1 
patient in our series. The vast majority of 
the reported cases have been ileo-ileal in- 
tussusceptions,-^1:7?5 but the ileocolic 
type has also been seen." 

Clinical indications of postoperative ileo- 
ileal intussusception are nonspecific, 7.e., 


only signs of mechanical small bowel ob- 
struction are present. Delay in definitive 
surgery 1s frequent because the diagnosis of 
adhesions with subsequent obstruction is 
the foremost consideration.” If ileocolic 
intussusception occurs the clinical signs, 
particularly hematochezia, may suggest the 
diagnosis of intussusception, as I of our 
cases demonstrated. 

Roentgenograms in the cases reported 
here showed evidence of mechanical small 
bowel obstruction in all cases, with definite 
signs In 3 of the 4. Similar roentgen findings 
have been noted in other series.^ Roent- 
gen evidence specific for intussusception 
was not present, and mass lesions were not 
detected on the roentgenograms. Rigler and 
Godfrey describe a “bicycle seat” sign of 
gas proximal to an ileo-ileal intussuscep- 
tion, and: Foulds and Beamish? refer to a 
similar “nipple” of gas at the same site. Con- 
trast studies may show identical narrowing 
of the barium column as it enters the intus- 


586 


suscepted loop.” These roentgen signs, 
which are specific for intussusception, were 
not present in our patients. Others? have 
commented on the frequent lack of specific 
signs of intussusception on abdominal 
roentgenograms. 

The prognosis of postoperative ileo-ileal 
intussusception Is not as grave as in those 
patients with specific causes of the same 
entity, e.g., Meckel's diverticulum. Gan- 
grene was not present in any of our cases 
and was reported in only 3 of 40 cases 
recently reviewed. 

Postoperative intussusception in the 
adult is related to the tvpe of operation: 
Jejunogastric intussusception after gastrec- 
tomy, and cecocolic intussusception fol- 
lowitie appendectomy.’ The etiology of 
intussusception in the pediatric patient is 
obscure; one theory is that it is related to 
disorganized peristalsis following recovery 
from ileus.’ A relationship of chronic renal 
disease with postoperative intussusception 
has been noted by Ravitch,’ but the 
reason is unclear. 

The postoperative child with bowel 
obstruction differs considerably from a 
comparable adult. Metabolic changes are 
profound," intussusception is frequent, and 
occult gastrointestinal anomalies may be 
present." The pediatric patient who will 
respond to conservative measures is infre- 
quent.? If mechanical obstruction 1s indi- 
cated by clinical signs and confirmed by 
roentgen studies, further observation should 
not be prolonged before performing a lapa- 
rotomy. If there is clinical or roentgen 
doubt of the presence of obstruction, oral 
barium studies are necessary. If symptoms 
of ileocolic intussusception are present, a 
diagnostic barium enema examination may 
be performed. 


SUMMARY 


Intussusception, especially of the ileo- 
ileal type, is a frequent cause of bowel ob- 
struction in the postoperative child. 

The clinical and roentgen signs of this 
complication are those of mechanical small 
bowel obstruction without specific evidence 
of intussusception. 

Aggressive therapy, 2.е., laparotomy, is 
indicated in the postoperative child with 
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definite bowel obstruction after a brief 
period of conservative management. 


Edmund A. Franken, Jr., M.D. 
Department of Radiology 

Indiana University Medical Center 
1100 West Michigan Street 
Indianapolis, Indiana 46202 
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CHOLEDOCHAL CYST DEMONSTRATED BY І" 
ROSE BENGAL SCANNING* 


REPORT OF A CASE 


By SHIMPEI TADA, M.D.,t HIROSHI YASUKOCHI, M.D.,t HISAO SHIDA, М.р. + 
FUMIKO MOTEGI, M.D., and AKIRA FUKUDA, M.D.$ 


TOKYO, JAPAN 


HOLEDOCHAL cyst is a sharply de- 

fined dilatation of the common bile 
duct. A definitive diagnosis can be made if 
oral cholecystography or intravenous chol. 
angiography is successfully accomplished. 
Silberman and Glassner's review of the 
literature revealed only 3 of 405 cases of 
cystic dilatation of the bile duct demon- 
strated by oral cholecystography; they 
added 2 new cases demonstrated by intra- 
venous cholangiography. Nonvisualization 
of the cyst or gallbladder was even postu- 
lated as one of the diagnostic features by 
some authors. 

The purpose of this communication is to 
describe a case in which I?! rose bengal 
scanning established the diagnosis of cho- 
ledochal cyst. The fact that none of the 
previously reported cases of choledochal 
cyst have been demonstrated by means of 
П rose bengal scanning prompted us to 
describe this case. ! 


REPORT OF A CASE 


An ІІ year old Japanese female presented 
with a right upper abdominal mass. She had 
been well until 2 months previously, when she 
experienced abdominal pain of 5 days’ dura- 
tion. Three weeks prior to admission, she 
noticed an abdominal mass in the right upper 
quadrant and an acholic stool. Two weeks 
later she felt a severe abdominal pain in the 
right hypochondrium. 

On physical examination the patient ap- 
peared well nourished and normally developed. 
A large, 8X14 cm., nontender mass was palp- 
able below the right costal margin. The mass 
was felt to be hard without cystic fluctuation. 

The urine gave a ++ test for bilirubin. The 
hematocrit was 39.5 per cent; the blood white 
cell count was 5,800 per mm, with normal 
differentials. The total serum protein was 7.5 
gm. per 100 ml., with an albumin-globulin ratio 
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of 1:3. The thymol turbidity test was 
units, zinc turbidity test 3.7 units, the icteric 
index 20, the glutamic oxalacetic transaminase 
381 units, the glutamic pyruvic transaminase 
246 units, the alkaline phosphatase 41 King- 
Armstrong units, and the lactic acid dehydro- 
genase 561 units. The total bilirubin was 3.7 
mg., with the direct bilirubin 2.4 mg. per 100 
ml. 

During hospitalization the mass seemed to 
increase 1n size, and the patient became icteric. 
On the eighth hospital day the icteric index was 
36, the total bilirubin 6.2 mg. per 100 ml. with 
direct bilirubin 4.6 mg. 

A survey roentgenogram of the abdomen re- 
vealed a large soft tissue mass occupying the 
right upper quadrant. The kidneys and psoas 
muscle outlines seemed to be preserved. On 
celiac angiography the common and proper 
hepatic arteries, the portal vein, and the nor- 
mal-sized gallbladder were displaced upward 
by an extrahepatic avascular mass (Fig. 1, £ 
and B). There was no deviation of the ab- 
dominal aorta on aortography. The intra- 
venous pyelographic phase of the angiography 
was normal. The upper gastrointestinal ex- 
amination revealed compression and marked 
anterior displacement of the second portion 
of the duodenum (Fig. 2, апа B). 

On the ninth hospital day an excretory 
hepatoscintigraphy using I! rose bengal was 
performed. Immediately after the intravenous 
administration of 250 uc I! rose bengal, a 
large mass lesion around the porta hepatis was 
recognized as a negative finding (Fig. 34). 
Three hours later there was minimal activity 
in the space. Àn 18 hour scan disclosed the mass 
in question, filled with the rose bengal excreted 
from the liver (Fig. 35). 

On the eleventh hospital day surgery was 
performed. A choledochal cyst containing 1,200 
ml. of bile was removed and choledocho- 
jejunostomy (Roux-Y) was accomplished. Im- 
mediate normalization of the laboratory find- 
ings occurred, and her postoperative course 
was uneventful. 


* From the Departments of Radiology,f Pediatrics, t and Surgery, $ Branch Hospital, University of Tokyo, Tokyo, J apan. 
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ic. 1. Celiac angiograms. (4) The common and 
proper hepatic arteries are displaced upward and 
the gastroduodenal artery medially in the arterial 
phase. (B) The gallbladder (arrows) is shown ın 
the capillary phase. 


DISCUSSION 

This case represents a typical presenta- 
tion of choledochal cyst. The correct diag- 
nosis was made by a radioiodinated rose 
bengal scan preoperatively. The usefulness 
of I?! rose bengal liver scans in the differen- 
tial diagnosis of jaundice has been pre 
viously described.! The superiority of the 
rose bengal scan to the cholecystographic 
method in visualizing the gallbladder has 
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also been described.' Unless there is a com- 
plete obstruction to bile flow, the isotope 
will be found in the small bowel. Nontoxi- 
city of the substance and the higher yield 
of the bile duct visualization are highly 
favorable in jaundiced patients. Those pa- 


liG. 2. Upper gastrointestinal series. The second por- 
tion of the duodenum is markedly flattened and 
displaced anteriorly in (4) the frontal projection, 
and (В) the lateral projection. 


We 


VOL. 116, No. 3 
m 


r К 
а эш 


| 
NI 


si 


Itc. 3. I?! rose Banga scans. 


Choledochal Cyst 589 





A) : A round mass is shown as negative immediately after the injection. 


(B) The mass is filled with radioactive rose bengal, 18 hours later. 


tients with a poorly functioning liver should 
not be exposed to the risk of renal shut- 
down by using multiple doses of contrast 
material in visualizing the gallbladder.‘ 
According to Wise,’ if the serum bilirubin 
value is above 4 mg. per 100 ml., opacifica- 
tion of the biliary ducts by intravenous 
cholangiography may be expected in опу 
g per cent of the cases, and, if the bilirubin 
level rises, the probability of opacification 
decreases. These facts are quite compatible 
with the statement that a cholecvstographic 
examination during the quiescent phase be- 
tween intermittent Jaundice in choledochal 


cyst may produce a higher percentage of 


specific diagnoses. 
[n the present case, I?! rose bengal scan- 


ning was performed during the attack of 
jaundice, when the serum bilirubin was 


acutely increasing, vet a perfect visualiza- 
tion of the choledochal cyst was obtained. 


SUMMARY 
A case of choledochal cyst is reported in 
an II year old female. 
The correct diagnosis was made on I?! 
rose bengal scanning. 
The value of the procedure is discussed 


in a comparison with the cholecystographic 
techniques. 


Shimpe!i Tada, M.D. 
Department of Radiology 
Branch Hospital 
University of Tokyo 


Mejirodai 3-28-6, Bunkyo-ku 


Tokyo, Japan 
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CLINICAL APPLICATIONS OF CISTERNOGRAPHY 
IN THE PEDIATRIC AGE GROUP* 


By RICHARD M. HELLER, Je., М.р. and A. EVERETTE JAMES, Jr, Sc.M., M.D. 


BALTIMORE, MARYLAND 


"p e concept of subarachnoid injection 
of a radiopharmaceutical for the eval- 
uation and imaging of cerebrospinal fluid 
(CSF) has recently received widespread 
attention.^** We have utilized this diag- 
nostic technique in children for the evalua- 
tion of hydrocephalus, to determine the 
patency of CSF diversionary shunts, and 
for evaluation of cerebrospinal fluid leaks 
and abnormal communications with the 
CSF space (meningomvelocele, subdural 
hygroma, and spinal syrinx). 

The purpose of this paper is to review our 
experience with cisternography in children 
emphasizing certain technical and clinical 
considerations. 


METHODOLOGY 


Cisternography, when properly per- 
formed, is a relatively innocuous and ex- 
tremely valuable diagnostic procedure. 
The site of injection and the choice of 
radiopharmaceutical depend upon the indi- 
cations for the study and the questions to 
be answered. 

There is no one "best" radiopharmaceu- 
tical at present for cisternography. A 
“good” radiopharmaceutical is one that is 
confined to the cerebrospinal fluid space 
during the time of the study, but is rapidly 
eliminated from the bodv after images are 
obtained. It should have a high photon 
vield per rad patient dose and should cause 
no alteration of the CSF dynamics. Energy 
of the gamma photon emission should be in 
the proper range for diagnostic images on 
detectors in current use (100-400 kev., 
optimally 120-140 Кеу.).° The pharma- 


cologic and chemical properties of the 
tracer should not cause significant changes 
in the meninges, nerve roots, spinal cord, 
and brain. Movement of the radiopharma- 
ceutical should mimic CSF flow. 

To investigate patients with hydro- 
cephalus or abnormal CSF space communi- 
cations, delayed images must often be ob- 
tained at 24, 48 and even 72 hours. For 
these studies, the radionuclide labels of 
Г. Yb!5? and In!! are most appropriate 
because of their physical half life and ac- 
ceptable radiation. dose to the patient. 
Studies obtained to detect CSF leaks can 
be accomplished with Tc!" labelled radio- 
pharmaceuticals. Considerations of reduc- 
tion of patient radiation dose make Tc*?*" 
the preterred radionuclide in certain studies 
because of the relatively short physical (6 
hours) half life. CSF diversionary shunts 
тау be injected with Тс?" pertechnetate 
if patency of the apparatus is the only 
consideration.’ 

For cisternographic imaging, the radio- 
pharmaceutical should be confined to the 
CSF space for an adequate time period. 
Higher molecular weight substances (serum 
albumin, M.W. 70,000, and DTPA complex, 
M.W. боо) have been utilized because they 
do not rapidly transfer across the sub- 
arachnoid membrane.!? An advantage of 
the DIPA chelate is that it is removed 
trom the body as a glomerular substance 
once it leaves the CSF space. 

Improper injection of the radiopharma- 
ceutical is the most common cause of inade- 
quate and misleading cisternographic stud- 
ies. Subdural and epidural injections and 


* Presented at the Seventy-second Annual Meeting of the American Roentgen Ray Society, Boston, Massachusetts, September 28- 


October 1, 1971. 
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significant. subarachnoid extravasation at 
the injection site invalidate the examina- 
tion. To minimize this problem, we do not 
undertake cisternographic studies until 
several davs after a lumbar puncture and at 
least a week after a pneumoencephalogra- 
phy. For the lumbar puncture a small bore 
spinal needle is preferred. Several methods 
have been advocated to decide early in the 
study whether or not a proper injection 
has been made. We have found it practical 
to image the spinal area approximately 
30-60 minutes after injection to detect 
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|16. 1. (4) Right lateral cisternogram (6 
hours). Radionuclide 1s concentrated in 
the basal cisterns and distributed over the 
cerebral cortex. (B) Anterior cisternogram 
(6 hours). Central radioactivity is seen in- 
feriorly in the basal cisterns, ambient cis- 
terns, and quadrigeminal plate cistern. 
Superiorly it is located in the interhemis- 
pheric cistern. Lateral radioactivity is 
present in the svlvian cisterns. (C) Poste- 
rior cisternogram (6 hours). Again central 
radioactivity is present in the interhemis- 
pheric cistern. The posterior cerebellar 
cisterns are well visualized in this view. 


extravasation at the injection site or cessa- 
tion of radiopharmaceutical movement. 
Monitoring transfer from the subarachnoid 
space into the blood or urine is an even 
more sensitive method. 

Multiple views at selected time intervals 
are necessary to document CSF movement. 
Entry of the radiopharmaceutical into the 
ventricles is abnormal and is the critical 
observation in patients with communicat- 
ing hydrocephalus. Decision as to whether 
or not radioactivity is in the lateral ven- 
tricles depends upon recognition of the nor- 
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liG. 2. (4) Anterior cisternogram (6 hours). 
ceutical. 


Abnormal broad band of central accumulation of radiopharma- 
This radionuclide is in the lateral ventricles. 


(B) Right lateral cisternogram (6 hours). “C” 


shaped configuration of radioactivity represents radiopharmaceutical concentration in the lateral ven- 


tricles. 


mal configuration of the radionuclide 1 
the cisterns. Therefore, routine lateral, an- 
terior and posterior views are obtained 
(Fig. 1, 4-С). Normally, 
radioactivity 1s seen centrally. 
is entry of the radiopharmaceutical into 
the ventricles, this central radioactivity 
appears wider than the normal linear band 
and 1s somewhat heart shaped in the ante- 
rior view and C shaped in the lateral view 
(Fig. 2, .7 and B). Occasionally, special 
views such as the vertex view must be ob- 
tained to establish that a patient has ven- 
tricular activity (Fig. 3, A and B). 

After ventricular activity is seen, reten- 
tion of activitv or stasis in the ventricles 
must be determined. Those patients with 
radioactivity remaining in the lateral ven- 
tricles at 24 hours appear to have better 
results from CSF diversionary shunts than 
patients with transient ventricular activ- 
ity.’ 

In determining the function and patency 
of shunts, flow of the radiopharmaceutical 


When there 


a linear band of 


from the distal shunt tip is evidence of a 
functioning shunt (Fig. 4).! Radioactive 
material injected into the lumbar area can 
enter the lateral ventricles due to their en- 
largement even in the presence of a di- 
versionary shunt that is not functioning. 
This entrv of the radiopharmaceutical into 
the ventricles may be due to simple diffu- 
sion, but probably reflects participation of 
the ventricle in CSF absorption. 

To detect CSF leaks, greater reliance 
should be placed upon nasal pack counts 
than upon images. The amount of radioac- 
tivity necessary to significantly 
increased count is far less than that neces- 
sary to create a detectable abnormalitv on 
the cisternographic image. However, when 
the abnormality is seen on the cisterno- 
gram, additional anatomic information 
Is gained. 

We obtained multiple images to document 
migration of the radioactive material and 
have correlated the patterns of migration 
at time intervals of 2, 6 and 24 hours. With 


cause a 
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specific indications, images are obtained at 
49 and 72 hours. The flow pattern of radio- 
activity may be so characteristic that a 
diagnosis can be made on the basis of the 
cisternogram. 

Normally, a radiopharmaceutical intro- 
duced into the lumbar subarachnoid space 
will migrate to the basal cisterns and be 
imaged there on the 2 hour study. At 6 
hours, the radionuclide should reach the 
cerebral hemispheres and is often to the 
parasagittal area. The 24 hour image 
normally demonstrates homogeneous dis- 
tribution of activity over the cerebral hemi- 


B 





l'1G. 3. (4) Vertex cisternogram (2 hours). Radio- 
nuclide present in the anterior and temporal horns 
of the lateral ventricles. No cisternal activity is 
seen peripherally. (B) Vertex cisternogram (6 
hours). Peripheral activity in cerebrospinal fluid 
(CSF) space around the cerebral hemispheres. 
Central radionuclide accumulation is in the lateral 
ventricles. 
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Fic. 4. Lateral cisternogram (abdominal view over 
distal shunt tip; anterior aspect on reader's right). 
[Лоу of radiopharmaceutical from CSF space out 
distal shunt confirms shunt patency. 


spheres accompanied by little or no activity 
in the basal cisterns. It is not as often con- 
centrated in the area of the arachnoid 
granulations as in adults. 

serial urine and plasma samples to mon- 
itor absorption of the radiopharmaceutical 
trom the CSF space and elimination from 
the body should also be obtained. 


CLINICAL EXPERIENCE 
OF CASES 


AND REPORT 


Over one-half of the cisternograms re- 
quested on children in our institution were 
obtained for evaluation of hydrocephalus." 
In communicating hydrocephalus (obstruc- 
tive type) there is extraventricular obstruc- 
tion to the cerebrospinal fluid flow, usuallv 
in the basal subarachnoid space or over the 
cerebral hemispheres. The cisternographic 
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FIG. 5. Case 1. (/7) Lateral and (В) anterior cisterno- 


gram (6 hours). “С” shaped concentration of 


radioactivity centrally is in the lateral ventricles 
diagnostic of communicating hydrocephalus. 


hallmark of communicating hydrocephalus 
is entry of the radionuclide into the lateral 
ventricles." [n addition, there may be 
no radioactivity over one or both cerebral 
hemispheres (Fig. 5, Æ and B; and 6, 4 
and 5). 


Case 1r. B.R., (JHH то 50 21), a 13 year old 
girl, was admitted to the Johns Hopkins Hospi- 
tal at age 11 because of the neurologic and ocu- 
lar manifestations of craniopharyngioma. The 
tumor was so large that total excision could not 
be performed. Instead, the tumor mass was 
aspirated and a catheter placed between the 
tumor sac and the oropharynx. 
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Six years after surgery, the patient developed 
bacterial meningitis. The cisternography was 
performed to determine if there was communi- 
cating hydrocephalus. It showed radioactivitv 
in the ventricles at 6 hours, indicating com- 
municating hydrocephalus (Fig. ¢, апа В). 


Case П. S.H., (JHH 130 89 18), a 22 month 
old male infant, was admitted to the Johns 
Hopkins Hospital for evaluation of large head 
size and delaved development. The cisternog- 
raphy was performed to determine if the child 
had communicating hydrocephalus (Fig. 6, 4 
and 5). It showed ventricular activity at 6 





FIG. 6. Case п. (4) Anteroposterior pneumoen- 
cephalogram (PEG) and (В) anterior cisternogram 
at 6 hours. Dilated lateral ventricles are shown by 
PEG. The ventricular entry of radiopharmaceu- 
tical is characteristic of communicating hydro- 
cephalus. 
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hours and indicated communicating hydro- 
cephalus. 

[n patients with obstructive hydrocephalus, 
the cisternogram may appear normal because 
failure of the radiopharmaceutical to enter into 
the lateral ventricles is normal." If the accom- 
panying increased intracranial pressure is great 
enough, the basal cisterns may be obliterated, 
causing obstruction to cerebrospinal fluid flow 
peripherally. 


The second most common indication for 
cisternography is evaluation of cerebrospi- 
nal fluid leak caused by trauma or surgery. 
We do not rely upon scanning to reveal the 
source of the leak, but use cotton pledgets 
placed in the ears and nostrils which are 
counted in a well chamber. If the scan 
happens to show the source of the leak, 
additional confirmatory and anatomic in- 
formation is gained (Fig. 7). 


Case Ш. N.M., (JHH 133 32 77), a 16 year 
old girl with Craton s disease, underwent plas- 
tic surgery for reconstruction of her face. Her 
convalescence was complicated by cerebrospinal 
rhinorrhea. The cisternography was performed 
to determine the site of the leak. It demon- 
strated an anterior leak which was later shown 
to be through the cribriform plate (Fig. 7). 


Another area in which cisternography 
has proven useful is the evaluation of shunt 
patency in patients with communicating 
hydrocephalus.!? The radiopharmaceutical 
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Fic. 7. Case тп. Lateral cisternogram (24 hours). 
Anterior accumulation of radioactivity demon- 
strates CSF leak through the cribriform plate 
which was later surgically repaired. 
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(4) Lateral cisternogram of verte- 


8. Case Iv. 
bral column and cranium after lumbar injection of 
radiopharmaceutical. Spinal and lateral ventricu- 


lic. 


lar activity is seen. (B) Cisternogram over distal 
shunt tip (abdominal peritoneum). Radioactivity is 
present in the lumbar spine area but there is no 
activity over the distal shunt tip. The cisterno- 
gram confirms the impression of an obstructed 
CSI diversionary shunt. 


is injected into the lumbar subarachnoid 
space. Imaging is performed over the distal 
shunt tip, either the peritoneal area or the 
heart, depending upon which type of 
shunt has been performed (Fig. 8, Z and B). 


Case Iv. R.B., (JHH 129 82 64), a 11 year 
old boy, was admitted to the Johns Hopkins 
Hospital with a 6 month history of increasing 
head size and 11 month history of seizures. A 
pneumoencephalogram | demonstrated hydro- 
cephalus. Because of persistent increase in in- 
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tracranial pressure, a lumbar subarachnoid- 
peritoneal shunt was performed. The cisternog- 
raphy was done to evaluate shunt function 


(Fig. 8, A and В). 


In obstructive hydrocephalus the radio- 
pharmaceutical must be introduced into 
the cerebral ventricle and images made in 
the area of the distal shunt tip (Fig. 9, 


4-С). 
Case v. B.B., (JHH 134 55 об), a 2 week old 


bov, was referred for evaluation of rapidly in- 
creasing head circumference. Cranial angiog- 
raphy demonstrated a mass in the occipital 
region. Air injected into the mass outlined a 
large cyst. A pneumoencephalography (PEG) 
showed no connection between the cyst and the 
ventricular system. It was concluded that the 
child had Dandy-Walker syndrome with marked 
cerebellar hypoplasia and obstruction of the 4th 
ventricular outlet. 

A ventriculo-peritoneal shunt was performed. 
Intraventricular injection of Tc??" as pertech- 
netate resulted in visualization of the cerebral 
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Fic. о. Case v. (A4) Right lateral and (В) anterior 
cisternogram (4 hour) following intraventricular 
injection of radiopharmaceutical. Only the lateral 
ventricle contains radioactivity. (C) Cisterno- 

Radiopharma- 

ceutical in heart, thyroid and abdominal blood 

pool confirms patency of ventriculo-atrial CSF 
diversionary shunt. 


gram (chest and abdomen view). 


ventricles. Subsequent imaging over the distal 
shunt tip showed radioactivity in the heart, 
thyroid, and abdominal blood pools (Fig. 9, 


4-С). 
DISCUSSION 


The cisternogram 1S not intended to com- 
pete with the pneumoencephalogram in 
terms of anatomic information, but yields 
physiologic information about flow pat- 
terns of the cerebrospinal fluid.’ From the 
altered flow patterns, diagnoses can be in- 
ferred. Cisternography can be performed 
with only mild sedation, whereas general 
anesthesia is preferred for pneumoen- 
cephalography in children. 

We have used both the rectilinear scan- 
ner and the gamma camera as imaging 
devices. The reduction in time needed to 
obtain an image using the gamma camera 
had been an advantage. Rectilinear scan- 
ners have optimum resolution at the focal 
plane and give better anatomic detail 
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of central structures such as the ventricles. 

We have employed a number of different 
radiopharmaceuticals for cisternography 
including "HSA, Tc??» serum albumin, as 
well as In!!! and ҮБрТРА chelate. The 
radiation dose to the spinal cord and nerve 
roots increases if there is obstruction to 
CSF flow in the spinal cord proximal to the 
injection site.? Radiation dose to the brain 
is greater in patients with hydrocephalus 
than normal subjects which must be con- 
sidered when choosing а radiopharma- 
ceutical. The unique information gained 
from this study makes the radiation dose 
to these structures acceptable with anv of 
the above radiopharmaceuticals. 

Cisternography is also being used in our 
laboratorv to evaluate porencephalic and 
subarachnoid cysts, subdural hematomas, 
hygromas and meningomyeloceles. We an- 
ticipate that CSF imaging will be helpful 
in establishing the diagnosis and helping in 
the management of patients with these 
conditions. 


SUMMARY 


The introduction of a radiopharmaceu- 
tical into the lumbar subarachnoid space 
and subsequent imaging of the CSF path- 
ways has proven useful in children for the 
evaluation of hydrocephalus, CSF leaks, 
diversionary shunts, and abnormal com- 
munications with the cerebrospinal fluid 
space. 

Cisternography is safe, simple, and has 
low morbidity. 

The procedure is accurate and we believe 
that it will become more widely used. 


Richard M. Heller, Jr., M.D. 
Department of Radiology 

The Johns Hopkins Medical Institutions 
Baltimore, Maryland 21205 
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FACIAL DUPLICATION* 


By WILLIAM D. 


ALBUQUERQUE, 


ACIAL duplication, a rare anomaly, is 

à partial expression of the normal phe- 
nomenon of twinning. The result is usually 
a grotesque facial malformation. The rarity 
and potential cosmetic correctability of this 
condition prompt this case report. 


REPORT OF A CASE 


A 6 day old female was referred to the hos- 
pital because of facial anomalies noted follow- 
ing birth by cesarean section for prolonged 
breech labor. The mother had taken multiple 
vitamin preparations, thiamine, amitriptyline, 
and one other unidentified medication during 
early pregnancy. The mother also had under- 
gone extensive diagnostic examinations during 
the first week of pregnancy for a vague neuro- 
logic complaint. Roentgen examinations in- 
cluded complete myelography, brain scanning, 
and examinations of the skull, spine, and chest, 
The mother had 2 normal children by a previ- 
ous marriage; the father of the patient had no 
other children. A second cousin has a cleft 
palate and lip. 

On physical examination, the child appeared 
healthy and normal except for head and facial 
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abnormalities (Fig. 1, 4 and B). The head, 
face, and mandible were slightly larger on the 
right. The eyes were widely separated and the 
metopic suture was 2.5 cm. wide; 2 nasal bones 
were palpable and the nares were 3 cm. apart. 
Two oral stomata were present, each containing 
palpable lingual tissue, one on each side of a 
large fleshy mass which extended from the 
nose to the chin. In the vertical midline of the 
face, a horizontal cleft was present just below 
the nose at the usual location of the philtrum. 
A hairline subsequently developed on the in- 
ferior margin of this cleft resembling eyelashes, 
but no underlying ocular or palpebral tissue 
was identified at surgery. Chromosomal anal- 
ysis was normal. Roentgenograms of the child 
at birth demonstrated no abnormalities except 
for those of the head and face. Facial tomo- 
grams demonstrated asymmetry of the man- 
dible with minimal bony duplication and du- 
plicated maxillary structures with clear dem- 
onstration of the oral cavities communicating 
with the pharynx posteriorly (Fig. 2, Æ and B). 

At age 4 months, the child was readmitted 
for further evaluation and initial corrective 
surgery. A pneumoencephalogram demon- 
strated an elevated, widened third ventricle 


Fic. т. (4 and B) Photographs of infant demonstrating fleshy mass interposed between paired oral stomata, 
infranasal cleft, hypertelorism, and broad nose. 


* From the Department of Radiology, University of New Mexico, School of Medicine, Albuquerque, New Mexico. 
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|16. 2. (апа B) Tomograms showing paired maxillary structures and asymmetry of mandible with minimal 
duplication. Paired air passages to nasopharynx are evident on more anterior section. 
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ic. 4. Pneumoencephalogram, brow up. Lateral 


тс. 5. Pneumoencephalogram, brow up. Frontal view (autotomogram) shows the fourth ventricle 
projection shows lateral displacement of lateral extending from the foramen magnum to the level 
ventricles and a widened, elevated third ventricle of C3, indicating a probable Chiari II malforma- 


due to agenesis of the corpus callosum. tion of the hindbrain. 
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and widely spaced lateral ventricles diagnostic 
of agenesis of the corpus callosum (Fig. 3). The 
fourth ventricle extended from C2-3 to the 
foramen magnum indicating the apparent 
presence of a Chiari П hindbrain malformation 
(Fig. 4). There was no evidence of an en- 
cephalocele. A sinogram of the infranasal 
cleft showed a blind-ending pouch. 


DISCUSSION 
Two similar cases of facial twinning have 
been reported previously.'? The infant de- 
scribed by Goulian and Conway! under- 
went reconstructive surgerv, but died 
the age of 13 months of hydrocephalus. No 


intracranial abnormality other than sec- 
ondary to hydrocephalus was found at 
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embryology of the face. (From Arey, L. B.: 
Developmental Anatomy. Seventh edition. 
W. B. Saunders Company, Philadelphia, 
1965. Used with permission.) 


autopsy. No clinical information is avail- 
able on the child illustrated in Potter’s 
textbook.’ 

Features common to infants with this 
type of facial duplication are hypertelor- 
ism, a broad flat nose with widely spaced 
nares, a transverse slit-like opening under 
the nose, 2 lateral oral stomata with varv- 
Ing amounts of fleshy tissue interposed, and 
(in Goulian and Conway’s case and in the 
present study) duplication of the mandibu- 
lar and maxillary structures. This duplica- 
tion can be assessed best preoperatively on 
roentgenograms; roentgenographic details 
are not available for Potter’s case. 

The interrelationship between the intra- 
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cranial malformations and the facial dupli- 
cation is difficult to determine; however, 
some relationship might exist. Two of the 
3 cases, and possibly the third, have had 
serious abnormalities of the neural axis. 
Reviewing the embryology of the face, it 
appears that bilateral duplication of the 
maxillary and mandibular processes of the 
first branchial arch occurred (Fig. 5, 4-С). 
Fusion of the epidermal structures between 
the median nasal processes and the man- 
dible left the central infranasal cleft which 
normally would have been part of a single 
oral stoma. Paired lateral oral stomata per- 
sisted, communicating with the pharynx. 
Considerable plastic repair of this anom- 
aly is possible;! however, the long term out- 
look is probably limited by the associated 
neurologic abnormality. Agenesis of the 
corpus callosum 1s associated with seizures, 
psychiatric abnormalities, mental retarda- 
tion of varying degrees, and various struc- 
tural anomalies of the neural axis.* The 
Chiari П malformation is generally asso- 
статей with abnormalities of the spinal cord 
and vertebral column, although 1 case with 
a normal vertebral column and a normal 
spinal cord, except for kinking of the cervi- 
comedullary junction and rostral direction 
of the upper cervical nerve roots, has been 
reported.? Pathologic proof of Chiari II 
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malformation in this infant, who is alive 
and doing fairly well, is lacking, but clini- 
cally and roentgenographically no spinal 
cord or spinal anomaly is present. 


SUMMARY 

A case of facial duplication is reported. 

The facial appearance is somewhat char- 
acteristic. 

With the associated roentgenographic 
findings, the radiologist can aid the clini- 
cian in the diagnosis. 

Two of 3 reported cases have had neuro- 
logic abnormalities, and cerebral pneumog- 
raphv 1s indicated. 


Department of Radiology 
University of New Mexico 
School of Medicine 

Albuquerque, New Mexico 87106 
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ROENTGENOGRAPHIC FINDINGS IN FAMILIAL 
OSIEODYSPLASIA* 


By JOHN S. BUCHIGNANI, M.D., ALBERT J. 


СООК, M.D., and 


LARRY G. ANDERSON, M.D. 


BETHESDA, MARYLAND 


HE roentgenographic findings of a 
genetic abnormality which has been 
previously described in the medical! but 
not in the radiologic literature are de- 
scribed. Four members of a sibship from a 
consanguineous marriage all exhibited char- 
acteristic roentgenographic and clinical ap- 
pearances. Àn autosomal recessive pattern 
of inheritance 1s suggested. 


CLINICAL FEATURES 


The clinical feature for which the first 
member of this family was referred to us 





FIG. I. 


was a number of spontaneous fractures of 
the mandible over an interval of 9 years. 
There was nothing in the history to suggest 
systemic bone disease, and general growth 
and development within normal 
limits. Physical examination of the patient 
revealed a peculiar and 
striking facial features consisting of prom- 
inent brows, flattening of the nasal bridge, 


Were 


physiognomy 


prominent ear lobes, dental malocclusion, 
and flattening of the mid-face and malar 
eminences (Fig. 1, Æ and В). She also had 
an evident thoracic scoliosis. 


A) Frontal and (B) profile views of propositus. Note the malar and mandibular configuration. 


* From the Department of Diagnostic Radiology, and National Institute of Dental Research, National Institutes of Health, Beth- 


esda, Maryland. 
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Fic. 2. Familial osteodysplasia; kindred. Darkened 
symbols represent affected siblings. The arrow 
denotes the propositus and the double line indi- 
cates the consanguineous marriage between first 
cousins once removed. This genealogy suggests an 
autosomal recessive pattern of inheritance. 


Investigation of the patient’s family re- 
vealed similar abnormalities of the facial 
structures in 3 of her 4 living sibs. As pre- 
viously noted, the sibship was the product 
of a consanguineous marriage; the parents 
were first cousins once removed (Fig. 2). 
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SUMMARY OF THE ABNORMALITIES OF THE AFFECTED SIBS 
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“їс. 3. (4) Frontal, (5) lateral and (C) oblique views of the facial structures reveal the mandible to be thick 
in the mental region with the ramus thin and wavy in contour. The gonial angle is excessively obtuse. 


Examination of a number of the patient's 
relatives outside of the sibship failed to 
demonstrate any of the facial stigmata 
described. 

All of the affected sibs exhibited varying 
degrees of the same facial findings. Each 
had a prognathic mandible and some degree 
of malocclusion, as well as a somewhat 
broad, flat nose. Each exhibited a V-shaped 
configuration to the lower face, straighten- 
ing of the mandibular angle, and recession 
of the infra-orbital ridges in relation to the 
supra-orbital ridges. All affected sibs had 


some degree of scoliosis. À summary of the 
more significant abnormalities in the af- 
tected sibs is presented in Table 1. It is 
interesting to note that 3 of the 4 affected 
sibs had elevated diastolic blood pressure. 


LABORATORY FINDINGS 


All of the affected sibs were found to be 
hyperuricemic but not hyperuricosuric. No 
other biochemical abnormalities could be 
demonstrated. Specifically, there was no 
evidence of derangement of endocrinologic 
or calcium metabolism. 


2. 
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PATHOLOGY 


A biopsy of the mandibular alveolar 
ridge in the patient with numerous pre- 
vious, spontaneous mandibular fractures 
demonstrated histologically normal bone 
except for some sclerosis and new bone for- 
mation consistent with recent tooth extrac- 
tion. A peripheral blood karyotype was 
also normal. 


ROENTGENOGRAPHIC FINDINGS 


Routine roentgenographic examinations 
of the skull, as well as Panorex films of the 
mouth reveal an unusual configuration of 
the mandible (Fig. 3, 4-С). There is 
marked diminution in size of the maxilla 
and of the zygomatic bones including the 
malar portion thereof as well as the arch 
(Fig. 4). A striking feature on the plain 
skull roentgenograms is the calvarial thin- 
ning as well as brachvcephalv. More subtle 
changes include a pointed configuration of 
the mastoids and hypoplasia of the petrous 
portion of the temporal bone (Fig. 5). 

Three of the 4 affected sibs had roent- 
genograms of the spine and all 3 exhibited 
thoracic scoliosis; the spinous processes of 
some of the cervical vertebrae were small 
and pointed giving them a distinctly ab- 
normal configuration. The lumbosacral 





FIG. 4. Panorex view of facial bones demonstrates 
the hvpoplastic appearance of the zygomatic arch 
(arrow) and of the maxilla. 
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PIG. 6. 


Tomographic view in the anteroposterior 
projection. Note calvarial thinning, pointed mas- 
toid tip and generally small size of petrous portion 
of temporal bone. 


spine was felt to be within normal limits. 
Roentgenograms of the feet revealed the 
proximal phalanx of the second, third, 
fourth and fifth digits to be relatively 
longer than normal while the first was 
thought to be probably normal. Also, the 
middle phalanx of the second, third, and 
fourth digits is relatively shorter than nor- 
mal (Fig. 6, А and В). 

The pelvis revealed thinning of the su- 
perior pubic ramus bilaterally, while the 
ischial tuberosities were interpreted as 
normal (Fig. 7). 

A prominent feature of this bone dis- 
order seen throughout a number of bones of 
the body, but perhaps best demonstrated in 
the femoral shaft, is cortical thickening to 
an extent that compromises the medullary 
cavity of the bone (Fig. 8). This type of 
medullary encroachment by cortical thick- 
ening was noted in other bones including 
the phalanges of the hands. 
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116. 6. (A and B) Note the disproportionate phalangeal lengths described in the text. 


Chest roentgenograms in the affected 
siblings showed the previously described 
scoliosis as well as thinning of all the ribs. 
One of the affected sibs had 11 ribs bilat- 
erally while another had small cervical 
ribs. A synchondrosis of the first and sec- 


ond ribs on the left was also noted in 1 of 
the patients. 


DISCUSSION 

The term “familial osteodysplasia”’ is 
proposed for the syndrome. The horizontal 
nature of the pedigree, the even distribu- 
tion between sexes and the parental con- 
sanguinity are characteristic for an auto- 
somal recessive pattern of inheritance. The 
phenotype is expressed in 4 affected 
homozygous sibs. 


Asin any bone abnormality, comparative 
roentgenograms of different skeletal struc- 
tures should be paired with normal control 
roentgenograms of the same age to make 
variations informative. The latter was done 
for the mandible where absolute abnor- 
malities of size, shape and configuration 
were demonstrated. 

While the characteristic abnor- 
malities of this syndrome are found in the 
facial bones, there can be no doubt that it 
is a generalized disorder and that it affects 
bones of both membranous and carti- 
laginous origin. It is also apparent from 


most 


the roentgenograms that some members of 
the sibship are affected to a greater extent 
than others. Some of the findings when 
seen as an isolated instance can be normal 
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variations: however, when taken as a con- 
stellation of findings and when repetitive 
in the members of the sibship, they are felt 
to represent abnormalities. 

A review of previous dental films on the 
propositus revealed a similar appearance 
to the mandible at the time of spontaneous 
fracture g years previous to admission to 
this institution. There was also noted, sub- 
sequent to the fracture, apparent normal 
healing with good callus formation. Since 
these are the only previous films available 
for comparison, the time factor is a for- 
midable unknown in this syndrome. It may 
be that, as these patients are followed, 
more changes will develop and/or there 
may be a progression of the abnormalities 
described herein.’ 

DIFFERENTIAL DIAGNOSIS 

The differential diagnosis of this svn- 
drome includes a gamut of genetic disorders 
with malformation of facial bones. Cleido- 
cranial dvsostosis is excluded on the basis 
of complete clavicular development, lack 
of coxa vara, thinning rather than thicken- 
ing of ribs centrally, and absence of the 
classic changes in the cranial vault.’ 

Because of the thickened bone cortex, 
abnormal mandibular angle and cranio- 
facial disproportion, one might consider 
pycnodysostosis; however, the lack of gen- 
eralized osteosclerosis and the normal ter- 





EE 


Fic. 7. The striking feature about the pelvis 15 the 
thinning of the superior pubic rami. The acetab- 
ular angles are at the upper limits of normal. 
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l'1G. 8. Femoral cortical thickening with 
medullary encroachment (arrows). 


minal phalanges help to eliminate this 
diagnosis. 

Craniometaphyseal dysplasia (Pyle’s dis- 
ease) not only exhibits a different facies 
clinically, but demonstrates roentgeno- 
graphic evidence of leontiasis ossea, de- 
creased aeration of the paranasal sinuses 
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and mastolds, and metaphyseal flaring of 
the long bones. 

Mandibulofacial dvsostosis (Treacher- 
Collins syndrome) must be considered be- 
cause of the absence of zvgomatic bones 
and associated hypoplasias of the maxilla 
and mandible. However, the facies, es- 
pecially the antimongoloid slant of the 
palpebral fissures and the roentgenographic 
findings are unlike those of familial osteo- 
dysplasia. 

Other possibilities which may be con- 


sidered include cranio-facial dysostosis 
(Crouzon's syndrome), acrocephalosyn- 
dactyly (Apert’s syndrome), and oral 


facial-digital syndrome, but each entity 
has roentgenographic findings easilv dis- 
tinguishable from familial osteodysplasia. 

In addition to the clinical and roentgeno- 
graphic parameters just mentioned, it is 
important to note that many of the dis- 
eases or syndromes with which familial 
osteodysplasia may be confused exhibit 
abnormal teeth, cartilage, connective tis- 
sue, eyes, or intelligence, whereas these are 
normal in this family. 


SUMMARY 


The roentgenographic findings of a re. 
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cently described syndrome are presented. 
The syndrome is familial in nature and 
represents a disturbance of osteogenesis 
with the facial skeleton most severelv af- 
fected. 
The term “familial osteodvsplasia" is 
proposed for the disorder. 


John S. Buchignani, M.D. 
Building то, Room 65-211 
National Institutes of Health 
Bethesda, Maryland 20014 
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FAMILIAL ACROCEPHALOSYNDACTYLY 
(PFEIFFER SYNDROME)* 


Ву RONALD M. SALDINO, M.D.,t{ HOWARD L. STEINBACH, M.D.,f and 
CHARLES J. EPSTEIN, M.D.§ 


SAN FRANCISCO, CALIFORNIA 


CROCEPHALOSYNDACTYLY (ACS) 
is a descriptive term applied to a 
group of closely related genetic diseases 
characterized by a premature fusion of the 
cranial sutures and a varied degree of 
syndactyly. In recent vears, several dis- 
tinct varieties of ACS have been separated 
from the classic type described by Apert! 
in 1906. Although considerable pheno- 
typic overlay exists, these syndromes are 
caused by distinct genes, and correct gene- 
tic counseling depends on an accurate 
clinical and roentgenographic diagnosis. 
This report describes the clinical and 
roentgenographic features in a mother and 
her 2 children who had a dominantly in- 
herited, familial variety of acrocephalosyn- 


dactyly as described by Pfeiffer.” 


REPORT OF CASES 


CasE 1. A 30 year old mother of 3 was born 
with a prominent forehead, broad thumbs and 
toes, and webbing between the second and third 
toes of both feet. She did not receive any spe- 
cific treatment for these abnormalities, and 
physical and mental development was normal. 
At the age of 20 years, the patient delivered a 
child (Case 11) that resembled the mother in 
several respects. A second child, born when the 
mother was 21 years of age, was normal. The 
third child (Case 111) was born when the mother 
was 25 years old, and this child also had anom- 
alies of the head and extremities similar to those 
of the mother. One vear later, the mother ex- 
perienced a single grand mal seizure. An elec- 
troencephalogram was said to have been abnor- 
mal and she was treated with Dilantin and 
Gemonil without recurrence of the seizures. The 
mother complained of pain in her hips, elbows, 
shoulders, and hands which was not associated 
with swelling or redness, but was aggravated by 


the cold. Neither the parents nor other mem- 
bers of the patient's family had similar mal- 
formations of the skull or extremities. 

On physical examination, the skull was de- 
creased in anteroposterior diameter and the 
forehead was wide and prominent. The circum- 
ference of the head measured 51 cm. and the 
inner canthal distance 40 mm. The eyes pro- 
truded slightly, and the patient wore eyeglasses 
because of hyperopia (Fig. 1, / and В). Hypo- 
plasia of the maxillary region with a “parrot- 
beaked” nose was apparent. The palate was 
narrow and the alveolar ridges were wide. The 
teeth were irregularly placed and some of the 
anterior teeth were missing. Duplicated upper 
canines had been removed previously. Supina- 
tion of the forearms was limited and cubitus 
valgus was present. Brachydactyly, broad 
thumbs, and radially deviated terminal pha- 
langes were noted in the hands. A painful bony 
nodule was present on the distal phalanx of the 
right thumb and there was a moderate clino- 
dactyly of the fifth fingers. Dermatoglyphics 
were normal. The great toes were broad, and 
there was a partial soft-tissue syndactyly that 
involved the second and third toes, bilaterally. 
In general, all the long bones of the arms and 
hands appeared short. Height of the patient 
was 152 cm. Routine clinical laboratory values 
of the blood chemistry were unremarkable. 

Roentgenographic Findings (Fig. 2—5). The 
roentgenograms of the skull demonstrated the 
typical features of premature fusion of the 
cranial sutures, with increased height and flat- 
tening of the frontal and occipital bones, and 
shortened anterior and posterior diameters. 
Minimal increase in the convolutional markings 
of the skull, upward slanting of the lesser 
sphenoid wings, a deepened sella turcica, and a 
small posterior fossa were also shown. An ap- 
parent assimilation of the atlas at the base of 
the skull was noted. Maxillary hypoplasia was 
pronounced and resulted in prognathism. 


* From the Departments of Radiology,t and Pediatrics,§ University of California School of Medicine, San Francisco, California.. 
Supported by USPHS grant AMo2589 and a grant from the National Foundation March of Dimes. 

1 Currently Clinical Associate, Department of Radiology, National Institutes of Health, Bethesda, Maryland. 
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16. 1. Case 1. (4 and В) Views of face and head showing maxillary hypoplasia, 
prominence of the eyes, wide forehead, and increased inner canthal distance. 





l'1G. 2. Case r. Lateral view of the skull showing 
typical changes of acrocephaly. The size of the 
skull is increased and the frontal and occipital 
bones are flat. The depth of the sella turcica is 


The roentgenograms of the hands showed a 
generalized brachydactyly. The greatest de- 
gree of shortening was in the middle phalanges. 
especially those of the index and little fingers, 
Complete fusion of the proximal and distal pha- 
lanx of the left thumb and partial fusion of the 
interphalangeal joint of the right thumb were 
noted. The thumbs were broad and deviated 
radially. The articular cartilage of all the inter- 
phalangeal and metacarpophalangeal joints was 
narrowed. No fusion of the carpal bones was 
demonstrated. A bone island was present in the 
distal left ulna. Significantly, no osseous svn- 
dactyly was demonstrated. 

The roentgen findings in the feet were a gen- 
eralized brachyphalangia with absence of the 
middle phalanges of all the toes and partial 
fusion of the proximal and distal phalanges of 
the great toes. The first metatarsal was greatly 
shortened and extremely broad. Multiple tarsal 
coalitions were noted, with calcaneocuboid fu- 


increased. Pronounced maxillary hypoplasia is 
present. 


VoL 110 NO. 


sion and svnostosis with the first and probably 
the second cuneiform, bilaterallv. Partial synos- 
tosis of the lateral cuneiform and third meta- 
tarsal was well demonstrated in oblique projec- 
tions, bilaterally. Partial synostosis of the first 
metatarsal and the first cuneiform was also 
demonstrated. Basicallv, the tarsal bones were 
grouped into two partially fused masses: the 
calcaneocuboid and the remaining tarsal and 
medial metatarsal bones. An accessory center of 
ossification medial to the base of the first meta- 
tarsal was present on both sides. 

A probable assimilation of the atlas and oc- 
ciput was seen on roentgenograms of the cervi- 
cal spine. No cervical fusions were seen. A con- 
genital block vertebra at the level of the fourth 
and fifth lumbar and posterior and partial an- 
terior fusion were present in the lumbar spine. 

[n roentgenograms of the shoulder joint a bi- 
lateral hypoplasia of the proximal humeral head 
and glenoid fossa was seen. The over-all length 
of the humerus was shortened. 

The pelvic shape was triangular and the 
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symphysis pubis was abnormally wide. The 
femoral necks were short and broad with shal- 
low acetabular fossae and mild coxa valga. A 
mild hypoplasia and flattening of the humeral 
condyles, with early degenerative changes at the 
humeral-ulnar articulation were seen on roent- 
genograms of the elbows. The radial head was 
Hattened. No significant roentgen abnormalities 
detected in 
femora, or chest. 


were the forearms, lower legs, 


CASE п. At birth this 10 year old daughter of 
Case 1 had malformations of the skull and ex- 
tremities, similar to those of her mother. In the 
first 4 months of this child’s life, premature 
fusion of cranial sutures necessitated bicoronal, 
biparietal, and suboccipital craniotomies. A 
third surgical procedure was necessary at 5 
months of age to correct a mild communicating 
hydrocephalus associated with an Arnold-Chiari 
malformation and bilateral tonsillar herniation. 

In her first 3 vears, developmental landmarks 


were delayed. Although the girl said her first 





Fic. 3. Case 1. Brachymesophalangia of the second and fifth digits and interphalangeal fusion of the 
thumb are present. The digits are generally shortened and the thumbs broadened minimally. 
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[1с. 4. Case 1. (4 and B) Frontal, and (C) oblique projections of the feet. The first metatarsals are markedly 


broadened and deformed, especially on the right. The interphalangea 
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Joints of the broadened and short- 


ened great toe are fused. The middle phalanges are absent bilaterally, and multiple tarsal bones have fused. 


word at 7 months, she did not walk until 2 vears 
of age. At 3 years she required glasses because 
of severe hyperopia. Thereafter development 
appeared normal and she progressed well in 
school. At 9 vears of age, petit mal and grand 
mal seizures began; these were treated with 
phenobarbital and Gemonil. Also at 9 years, 
strabismus was corrected surgicallv. 

On physical examination, the patient's re- 
semblance to her mother was striking. The con- 
formation of the skull was similar and the cir- 
cumference of the head was 52.8 cm. The inner 
canthal distance was 37 mm. and there was 
marked antimongoloid slant to the eves. Pro- 
nounced maxillary hypoplasia was noted and 
the mouth was held open. The alveolar ridges 
were wide and the palate was narrow but high 
(Fig. 6). The teeth were crowded and ortho- 
dontic procedures had been performed to cor- 
rect malalignment. The ears were low-set but 


normal in conformation. External rotation of 


the elbows was limited markedly. Shortening 


of all fingers, abnormally wide thumbs, and 
slight clinodactyly of both fifth fingers were 
observed. Dermatoglyphics were normal. The 
great toes were broad and a soft-tissue syn- 
dactyly of both second toes extended as far 
distally as the nails (Fig. 7). The patient's 
height was 137 cm. Although formal testing was 
not done, mentation appeared somewhat slow. 
However, her teacher stated that the child's 
school work was above average. 
Roentgenographic Findings (Fig. 8-13). Skull 
roentgenograms were obtained at 8 and Io 
Vears of age. Previous craniectomy defects were 
noted along the coronal and lambdoid sutures 
bilaterally. Metallic clips about the foramen 
magnum had been placed during the previous 
surgical procedures because of premature cran- 
lal synostosis and Arnold-Chiari malformation. 
The frontal bone was increased in height and 
was flat, and the coronal diameter of the skull 
was increased. The lesser sphenoid wings slanted 
upward and were unusually dense. A shallow 
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anterior fossa slanted upward. The pituitary 
fossa appeared small in the lateral projection 
and the interorbital distances were increased. 
The maxillary bones were markedly hypoplas- 
tic, the palate was arched, and the teeth were 
crowded. The basal view of the skull demon- 
strated a small mandible and increased width of 
the skull. The frontal and maxillary sinuses 
were hvpoplastic and the sphenoid sinus was 
large. In the cervical spine the spinous processes 
and posterior elements of the fifth and sixth 
cervical vertebrae were fused completely and 
the anterior elements of these vertebral bodies 
were partially fused. The posterior part of the 
hrst cervical vertebra was hypoplastic and was 
assimilated partially into the occiput. 
Generalized mild brachydactyly of the hand, 
shortening of the middle phalanges of the sec- 
ond and fifth digits, and minimal cone-shaped 
epiphyses on these phalanges were demon- 
strated. Roentgenograms of the proximal pha- 





Fic. 6. Case п. High narrow palate with wide 
alveolar ridges. The lateral incisors have been re- 
moved because of crowding of the teeth. 


lanx of the thumb showed a partially assimi- 
lated anomalous ossification center in the distal 
portion. No fusion of the carpal bones was noted 
or bony fusion of the phalanges. The thumbs 
were abnormally broad. At the age of 8 years, 
the roentgenograms of the feet demonstrated 
hypoplasia of the middle phalanges and absence 
of the epiphyses of the distal and middle pha- 





ic. 5. Case т. Lateral view of lower lumbar spine. Fic. 7.’ Case п. Broad great toes with extensive 
The anterior and posterior elements of the fourth soft-tissue syndactyly of the second and third toes 
and fifth lumbar vertebrae have fused. bilaterally. 


O14 R. 





Fic. 8. Case п. (4) Lateral and (B) frontal projec- 
tions of the skull. The postoperative defects are 


the result of craniectomy performed because of 


Arnold-Chiari malformation and 
tural synostosis. Severe maxillary hypoplasia, 


crowding of the teeth, and narrowing of the palate 


premature su- 


are present. 


langes. An anomalous ossification center was 
present in the proximal phalanx of the great 
toe which was abnormally wide and consider- 
ably shortened. The first metatarsal was also 
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extremely broad and short, especially оп the 
left side. The epiphysis of the left first meta- 
tarsal was deformed and medially placed. Early 
fusion was seen of the deformed medial cunei- 
form with the first metatarsal and navicular 
The and middle cuneiform 
were fused on the right side. Solid calcaneocu- 
boid fusion was present bilaterally. 


bones. navicular 


Roentgenograms at the age of 10 vears dem- 
onstrated a progressive SYNOSTOSIS of the prev1- 
ously described early fusions with the calcaneo- 
cuboid fusion forming one solid mass, and mul- 
tiple coalitions between the cuneiforms, navi- 
cular, and first 3 metatarsals. The middle and 
distal phalanges had not yet fused. 

[n the roentgenogram of the elbow joint, con- 
siderable hvpoplasia of all the bones was seen. 
The normal anterior angulation of the distal 
humeral condyles was absent and the radial 
head was hypoplastic. The epiphysis of the 
proximal radius was extremely small and flat. 
In the lumbar spine, the intervertebral disk be- 
tween the fourth and fifth lumbar vertebrae was 
narrow and the posterior elements were fused. 
The right twelfth rib was hypoplastic. Coxa 
valga, abnormal widening of the symphysis, and 
hypoplasia of the greater trochanters were seen 
in roentgenograms of the pelvis. 

No significant roentgen abnormalities could 
be detected in the chest, knees, lower extremi- 
ties, forearms, humeri, or femora. The acromial 
process of the scapula appeared unusually large. 


Case Т. This patient, the 5 year old daughter 
of Case r, had malformations similar to those of 
her sister and mother. During the first vear of 
life, premature fusion of the coronal suture was 
noted and craniectomies were performed. karly 
de elopment Was slightly delayed and the child 
did not walk until 17 months. Mental develop- 
ment, however, was considered normal there- 
after. 

On physical examination, the patient’s face 
resembled that of her mother and sister (Fig. 
14, 7 and B). The forehead was bulging and a 
surgical bony defect was noticeable. The head 
measured 45.4 cm. in circumference and the 
inner canthal distance was 30 mm. The right 





ear was slightly low-set. The alveolar ridges 
were wide and the palate was deep. Only the 
right upper incisor, which had been capped, re- 
mained in the jaw. The lower teeth were placed 
irregularly. External rotation of the forearm 
Was moderatelv limited and full extension of the 
elbow could not be attained. The thumbs were 
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l'1G. 9. Case п. Anteroposterior view of the hands. The second and fifth middle phalanges are minimally 
shortened and the thumbs are broadened. An anomalous ossification center is seen at the distal end of the 
proximal phalanx of the thumb, which may lead to fusion, as in the mother. 


broad, the terminal phalanges were deviated 
radiallv, and clinodactvlv was seen of both fifth 
hngers. Brachydactvly was generalized. Derma- 
toglyphics were normal. The great toes were 
unusually broad and a soft-tissue syndactyly 
reached to the nails between the left second and 
third toes. Shortening of the long bones was 
generalzed and the patient's height was 103 
cm. The ratio of the upper to the lower segment 
Was I.2.I. 

Roentgenographic Findings (Vig. 15-19). The 
deformities of the skull were the same as in the 
mother and the sister. Early fusion of the pos- 
terior element of the third and fourth cervical 
vertebrae was seen. Pronounced maxillary hv- 
poplasia and crowding of the teeth were noted. 
A generalized brachyphalangia was observed in 
the hands. Cone-shaped epiphyses of minimal 
degree were present on the middle phalanges of 
the second and fifth fingers which were con- 
siderably shortened. The thumbs were mini- 
mally broadened. In the feet a complete synosto- 
sis of the calcaneus and cuboid was demon- 
strated. The first metatarsal was broad and 


short. The middle phalanges were absent in all 
the toes. The tarsal bones were not vet suffi- 
ciently ossified to determine possible fusions. 

Hvpoplasia of the elbow joint and a slight 
bowing of the radius were noted. No bonv fu- 
sions were demonstrated in the lumbar spine. 
[n the pelvis the symphysis pubis was abnor- 
mally wide and bilateral coxa valga Was present. 

DISCUSSION 

Although the classification of the various 
forms of acrocephalosyndactylism has been 
further refined, the terminology proposed 
by Blank? is the remember. 
Blank* reviewed the literature and con- 
cluded that all cases of acrocephalosvn- 
dactvly could be divided into tvpical and 
atypical forms. Temtamy?? in her thesis on 
hand malformations concurred with this 
basic division. The typical form is a 
sporadic, dominant mutant, as described 
by Apert.!:*: 19 Essential for the diagnosis 
of the Apert syndrome is an interosseous 
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IG. IO. Case п. (4 and B) Anteroposterior and (C 
and D) oblique projections of the feet. The first 
metatarsals are severely deformed and an unusual 
epiphysis of the proximal phalanx of the great toe 
is present. The epiphyses of the distal and middle 
phalanges are absent, probably prior to their 
fusion. The calcaneocuboid and multiple other 
tarsal and metatarsal bones are fused. 
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fusion of the distal phalanges with com- 
plete syndactyly, and usually a single nail 
(svnorchia). Hoover et al. have described 
in detail the malformations in 20 cases of 
Apert ACS. In these, severe premature 
synostosis of the cranial sutures resulted 
in the classic "tower skull." Other asso- 
статей anomalies, such as mental retarda- 
tion, maxillary hypoplasia, limited motion 
of the elbows, and visual difficulties were 
often present. Other causes of secondary 
craniosynostosis have been reviewed by 
Duggan and co-workers.!? 

All of the other variations of acrocephalo- 
syndactyly were called atypical ACS. In 
none of these variants was the severe in- 
terdigital osseous fusion seen that is char- 





lG. 11. Case п. Lateral view of the cervical spine. 
Hypoplasia of the posterior elements of the first 
cervical vertebra is noted; patient had Arnold- 
Chiari malformation. Complete fusion of the 
posterior elements of the fifth and sixth cervical 
vertebrae and partial fusion of the anterior inter- 
vertebral body are noted. 
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acteristic of the Apert syndrome. Tem- 
tamy?*^* and others have further sub- 
divided this group of non-Apert ACS ac- 
cording to the pattern of inheritance, 
absence, or presence of polydactyly, sever- 
ity of syndactvlv, and other associated 
anomalies. 

Since these further subdivisions of atvpi- 
cal ACS are relatively rare and often mani- 
fest only minor differences in the pattern 
of malformation, only 1 of these, the 
Pfeiffer syndrome, will be discussed fur- 
ther. Details of the other 5 types are in the 
reports by Temtamy and others.? 17.22,31,32,31 

The Pfeiffer variant appears the most 
common type of the group of atypical 
forms of acrocephalosvndactylv. Several 
reports’? have appeared since the 
original description by Pfeiffer, in 1964. 
The diagnostic features include autosomal 
dominant familial transmission, broad 
thumbs and broad great toes, normal in- 
telligence, and only mild soft-tissue syn- 
dactyly of the toes and fingers. The skull 
deformities are the same as seen in the 
typical Apert syndrome, with a severe in- 
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FIG. 12. Case п. Lateral view of the lumbar spine. 
Partial fusion of the anterior and posterior ele- 
ments of the fourth and fifth lumbar vertebrae 1s 
similar to that seen in the mother. 


crease in height of the skull and premature 
sutural synostosis. Other findings that are 





тс. 13. Case п. (4) Anteroposterior and (B) lateral projections of the elbow. The normal anterior angula- 
tion of the distal humerus has been lost, and all the bones of the elbow Joint are hypoplastic. 
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lic. 14. Case ш. (4 and В) Views of face and head showing maxillary hypoplasia, 
wide forehead, and increased inner canthal distance. 


characteristic of the Pfeiffer syndrome in- 
clude a flat nasal bridge, hvpertelorism, 
picis i slant of the palpebral fis- 
sures, high-arched palate, varus deformities 
of the great toes, brachymesophalangia, 
trapezoidal shape of the proximal phalanx 
of the thumb, and a deformed, wide first 
metatarsal. The mother and affected sib- 
lings of this report had all these features. 
Additional roentgenographic features found 
in this family, not reported previously in 
cases of the Pfeiffer syndrome included: 
Arnold-Chiari malformation (Case 11), con- 
genital fusions of the cervical spine (Cases 
ir and 111) and of the lumbar spine (Cases т 
and п), coxa valga (Cases i, п, and 111), 
and widening of the symphysis pubis 


wane 


FIG. 15. Case rir. A broad thumb, markedly short- 
ened second and fifth middle phalanges, and ab- 
normal distal end of the proximal phalanx of the 
thumb are seen in the hand. 
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(Cases 1, 1, and 111). All these features ex- 
cept the Arnold-Chiari malformation have 
been described previously in the typical 
Apert syndrome. 

Another prominent feature in the 3 mem- 
bers of this family was the severe coalition 
of the tarsal bones. Fusions of the tarsal 
bones were described in previously re- 
ported cases of the Pfeiffer syndrome, but 
not emphasized." ?* Schauerte and St- 
Aubin? stressed the progressive nature of 





lic. 16. Case тп. (4) Anteroposterior and (B) lateral 
views of the foot showing absence of the epiphyses 
of the distal and middle phalanges before fusion 
has taken place. The first metatarsal is short and 
broad, and the shortened great toes are greatly 
widened. Developmental anomalies of the tarsal 
bones that lead to fusion are present. The cal- 
caneus and cuboid are fused solidly. 
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7. Case 1. Fusion of the posterior elements 


HIG. 1 
of the third and fourth cervical vertebrae. 


the synosteoses in the classic Apert syn- 
drome and presented examples of this con- 
dition in the feet, hands, and cervical 
spine. Points of roentgenographic interest 
besides the fusion of tarsal bones and 
vertebrae include hvpoplasia of the elbow 
and shoulder joint, fusion of the inter- 
phalangeal joints of the thumbs, and se- 
lective shortening of the middle phalanges 
of the index and little fingers. 

Except for one report,?? all of the types 
of ACS are inherited in an autosomal 
dominant manner.?/4?925.33 When poly- 
dactyly accompanies ACS, then the in- 
heritance may be autosomal recessive or 
dominant (Carpenter's? and Noack's!5 syn- 
drome, respectivelv).! Nearly all of the 
earlier reports of ACS were those of spora- 
dic new mutations. The cases described bv 
Weech;? van den Bosch? (typical ACS) 
and Waardenburg e al.3* (atypical ACS) 
presented familial examples. 

In 1964 Pfeiffer? presented a familial 
example of atypical ACS, and further re- 
ports by Zippel and Schüler?* Martsolf 
et al." and others, have established the 
entity as a genetically distinct form of 
atypical ACS. Recognition of a familial 
form of ACS in the voung infant is of 
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Frc. 18. Case ri. Widening of the symphysis pubis 
and bilateral coxa valga. 


obvious value in the prompt, correct gene- 
tic counseling of parents. The risk of oc- 
currence in offspring of affected individuals 
IS £O per cent and there is no evidence for 
incomplete penetrance (unaffected individ- 
uals who carry the gene). 

The etiology of acrocephalosyndactyly is 
not known. Blank* and Frerichs! impli- 
cated an increased paternal age—a known 
phenomenon in new mutant cases of 
achondroplasia. Recently, Dodson et al.’ 
described a typical case of the Apert syn- 
drome which was associated with a Group 
A chromosomal aberration. In their review 
of chromosomal analysis in patients with 
ACS, 3 abnormal chromosomes were dis- 
covered among 20 patients examined. All 
of these were in the typical form of ACS 
(Apert syndrome). Although all of the 
aberrations in ACS involved the Group A 
chromosome, the described abnormalities 
in each patient were different, and a 
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specific chromosomal abnormality cannot 
be correlated with the Apert syndrome. In 
the family with Pfeiffer syndrome herein 
reported, no chromosome abnormalities 
were detected. In other instances of this 
syndrome, Pfeiffer," and Zippel and 
Schüler’ reported that their analysis also 
disclosed normal chromosomes. Other 
causes of the Apert syndrome have been 
suggested. Pilosebaceous abnormalities of 
the forearms (acne vulgaris) in 7 postpu- 
bertal patients with the Apert syndrome 
were reported by Solomon e al.” Since 
forearm acne is rare, the authors con- 
sidered abnormal androgen metabolism as 
a possible etiologic factor in the Apert syn- 
drome. 

Other syndromes that frequently mani- 
fest broad thumbs and broad great toes 
are distinguished easily from the Pfeiffer 
syndrome by the lack of acrocephaly. The 
malformations of the thumb and great toe 
in the Rubinstein-Taybi syndrome?:29,30 
may be similar to those of the Pfeiffer 
syndrome. The frontodigital syndrome, 
the oto-palato-digital syndrome, Leri's 
pleonosteosis, and Type B brachydactyly? 
also may include similar digital abnor- 
malities. The acrocephalopolysyndactyly 





Fic. 19. Case rir. Lateral view of the elbow demon- 
strates generalized hypoplasia of the bones of the 
elbow. 
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syndromes described by Carpenter? and by 
Noack!* included cranial and digital ab- 
normalities, but these syndromes are recog- 
nizable by the presence of preaxial poly- 
dactyly. The delta phalanx described by 
Jones" is closely related to the deformities 
in the great toe of our patients. 

Although the malformations of acro- 
cephalosyndactyly are predominantly of 
the head and distal extremities, a gen- 
eralized skeletal dysplasia is clearly pres- 
ent. Deformities may be present in the 
shoulder, elbow, pelvis, hips, and spine,® 2.37 
as in this family with the Pfeiffer syndrome. 
Actually, a generalized mesodermal defect 
Is present in the Apert syndrome, with ab- 
normal viscera, cleft palate, chamber- 
angle abnormalities, other ocular problems, 
and bifid uvula.*2%:2 

The clinical and roentgenographic fea- 
tures of congenital ring constrictions of the 
digits, secondary to mechanical and amnio- 
tic bands, are superficially similar to de- 
formities in the Apert syndrome, but they 
can and should be differentiated.?:9 


SUMMARY 


A family with acrocephalosyndactyly, 
which differs from classic Apert's syn- 
drome, has been described. 

The autosomal dominant manner of in- 
heritance and the lack of interdigital 
osseous fusion clearly differentiates it from 
Apert's syndrome. Other characteristic 
features include broad thumbs and great 
toes, normal intelligence, and only mild 
soft-tissue syndactyly. 

Additional roentgen findings are pre- 
sented and a differential diagnosis is dis- 
cussed. 


Howard L. Steinbach, M.D. 
Department of Radiology 

University of California San Francisco 
San Francisco, California 94122 
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COCKAYNE'S SYNDROME* 
ROENTGEN FINDINGS 


By WEBSTER RIGGS, Jr., M.D., and JOANNA SEIBERT, M.D. 


MEMPHIS, TENNESSEE 


OCKAYNE'S syndrome is an uncom- 

mon form of inherited truncal dwarf- 

ism characterized by growth failure as well 

as neurologic retardation which usually 
begins in the second year of life. 

Clinical description of this syndrome was 
frst reported in 1936 by Cockayne, and 
subsequently about 35 cases have been de- 
scribed, predominantly in the pediatric 
literature.*—6.9.17,20,23,26.29 Normal at birth, 
the children show progressive mental re- 
tardation, muscle weakness and dermal 
photosensitivity. They have a characteris- 
tic senile facies due to closely spaced, 
sunken eves in a narrow face with de- 
creased subcutaneous tissue. Frequently 
there is deafness and progressive blindness 
from retinal degeneration and cataracts. 
Early severe dental caries has been an al- 
most invariable feature. 

The exact etiology of Cockayne’s syn- 
drome, apparently of autosomal recessive 
inheritance, has eluded investigators. 
Chromosomal and metabolic evaluation of 
reported cases has not as yet disclosed a 
consistent abnormality. 

Roentgen findings were mentioned in 
part by MacDonald et al. but Land and 
Nogrady™ in 1969 were the first to fully 
evaluate this condition from the roentgeno- 
graphic standpoint. Alton ef al! have re- 
cently reported 3 cases in the radiologic 
literature. 

Our purpose 15 to report $ more cases of 
Cockayne’s syndrome, stressing the speci- 
ficity of roentgen findings in the well de- 
veloped cases. 


REPORT OF CASES 


Case r. S.W. is probably the most severely 
affected child that has been reported. This Cau- 
casian male was first seen at age 5} months with 


bilateral cataracts, decreased muscle mass, 
spasticity, and sunken eyes. He was hospitalized 
at age 45 years and at age 6} years for multiple 
dental caries. On these 2 occasions he was ex- 
tremely small in stature and demonstrated 
marked mental and motor retardation (Fig. 1 
A-C). 

Roentgenographic Findings. At age 5} months 
skull roentgenograms showed slight micro- 
cephaly and hypotelorism (Fig. 2, 4 and B). 
The chest was normal except for minimal pos- 
terior wedging of the mid thoracic vertebral 
bodies (Fig. 4.4). 

At age 65 years the roentgen findings have 
become marked. Since 52 months of age the 
skull showed essentially no growth (Fig. 2, C 
and D). The microcephaly was now severe, with 
a thick, coarse calvarium and a small sella. 
Many teeth have been extracted. The earlier 
hypotelorism now appeared more obvious. 

The chest was quite abnormal at age 43 years 
with long, thin ribs and clavicles, marked in- 
crease in the anteroposterior diameter, a pectus 
carinatum deformity of the sternum, and severe 
soft tissue wasting. The slender clavicles had an 
unusual "handle bar" configuration, with a con- 
centric curve to the acromion processes and dis- 
tal clavicles. At age 63 years all of these chest 
findings were even more striking ( Fig. 3,4 and 
B). 

The spine now showed severe posterior wedg- 
ing of vertebral bodies with thoracic kyphosis 
and cervical lordosis (Fig. 3B). The vascular 
channels of the now flattened vertebral bodies 
were prominent. 

The pelvis at age 6 years showed relatively 
small iliac wings with increased iliac angle 
("antimongoloid" configuration or "infolding" 
of iliac wings). A bilateral coxa valga deformity 
was also present (Fig. 54). | 

The long bones demonstrated slender, long 
diaphyses with dense cortices, while the meta- 
physes were widened and demineralized. The 
epiphyseal centers were large, thereby produc- 
ing relatively large joints. The ossification cen- 
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* From the Department of Radiology, Le Bonheur Children's Hospital and the University of Tennessee College of Medicine, Mem- 
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FIG. 1. Case r. (4) At age 2 years. (B and C) At age 
65 years. Note sunken eves, hvpotelorism and rela- 
tively large hands. 


ter for each greater trochanter was sclerotic at 
65 years (Fig. 54). These changes were more 
dramatic in the large Joints, where they were 
associated with flexion contractures and gen- 
eralized osteoporosis (Fig. 84). 

The hands at 63 years had demineralized 
carpal bones, but the epiphyseal centers for the 
distal phalanges (2 through $) were punctate 
and sclerotic (Fig. 6.4). 

The tarsal bones were enlarged and there was 
sclerosis of the distal epiphysis of the second 
metatarsal (Fig. 6B). The second toe was short- 
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a finding which has been noted in other 
cases of Cockayne’s syndrome. 

Autopsy Findings. At age 7 years the child 
was received dead on arrival at the hospital. 
The major postmortem findings included panlo- 
bular pulmonary emphysema, acute and chronic 
bronchitis, undescended testes with atrophy, 
involution of thymus and fibrous intimal thick- 
ening of the aorta. 

Microscopic renal findings were identical to 
those described im cases reported by Ohno and 


ened 


Irooka.? There was arteriolonephrosclerosis 
H k ГІ t | pl | 
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with capillary wall thickening, interstitial fibro- 
sis, focal tubular atrophy, and hyalinized glo- 
merult. 
Permission 
granted. 


to study the brain was not 


Case п. С.С. is a Caucasian male who was 
normal at birth but was thought to have cere- 
bral palsy at age 21 months because of severe 
mental and motor retardation. He was evalu- 
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тс. 2. Case т. (A and B) At age 54 months. There 15 
slight microcephaly (head circumference 35 cm.) 
and hvpotelorism. (C and D) At age 63 years. The 
head circumference remains 35 cm. The calvarium 
is thickened and the microcephaly and hypotel- 
orism are more obvious. 


ated again at age 6} years because of failure to 
thrive at which time he weighed only 14 lb., 7 oz. 
Clinically he had dental caries, decreased mus- 
cle mass, flexion contractures of the elbows, a 
cataract in the right eye, chorioretinitis, nys- 
tagmus, and microcephaly. A screening test 
showed aminoaciduria, but a 24 hour urine 
sample was normal. 

Roentgenographic studies at age 3 years and 
at age 6} years again showed the progression of 
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. Case 1. (4) At age 6} years showing thin ribs and clavicles. (B) Note marked thoracic 


kyphosis and posterior tapering of vertebral bodies. 


the typical findings seen in Case 1. The long 
bone abnormalities were well demonstrated in 
this patient (Fig. 7). The diaphyses were slender 
with thickened cortices, widened metaphyses 
and enlarged epiphyses producing very large 
joints. The tibial epiphyses and capitellum ap- 


peared unusually large. In addition, the skull of 


this patient at 6 years demonstrated mottled 
calcification in the area of the paraventricular 
nuclei which was not present at 3 years. There 
were punctate calcifications in an enlarged 





spleen. Barium studies of the upper gastroin- 
testinal tract and colon were normal. 


Case 11. E.C. is the younger brother of the 
previous patient. He had congenital cataracts, 
but considered otherwise normal at g 
months of age when his brother was initially 
diagnosed. However, when he was again seen at 
28 months, the patient was still unable to walk 
or talk. 

Roentgenograms at g months were obtained 


Was 


a ._ 


Fic. 4. (4-C) Three cases showing posterior wedging of vertebral bodies, prominent anterior vertebral 
vascular notches, and coarse demineralization. (4) Case 1; (B) Case 1v; and (C) Case v. 
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l'1G. 5. (4) Case rat age 6 years showing large hip joints relative to size of small, almost vertical, iliac bones. 
Note sclerotic, punctate appearance of developing ossification centers for greater trochanters. Note coxa 
valga. (В) Case т at age 28 months. Note small iliac crests with increased iliac angle. 


only of the joints for bone age, and no abnor- 
mality was seen. At 28 months, however, there 
was enough roentgen evidence of Cockavne's 
syndrome to establish the diagnosis. These 
changes probably represent the mildest and 
earliest roentgen findings. The skull and chest 
were normal except for minimal posterior wedg- 
ing of the T7 through Tg vertebral bodies. 
There was now definite evidence of steepening 
of the iliac angle with small iliac crests (Fig. 
$B). V here was slight coxa valga. The diaphyses 
of the long bones were normal, but the meta- 
physes of the proximal humeri and distal 
femora were widened. There was slight sclerosis 
of the epiphyseal centers of the fourth meta- 
carpals. There again appeared to be slight 
splenomegaly. 


Case iv. K.W. is a Caucasian female ad- 
mitted at age 2 years for dental surgery for 
severe caries. At this time she weighed 20 lb. 
and was mildly retarded with decreased muscle 
mass, poor coordination, spastic diplegia, der- 
mal photosensitivity, nystagmus, and hvper- 
pigmented retina. Urine amino acids were nor- 
mal. 

Roentgen findings at age 2 years were min- 
imal with skull size at lower limits of normal, 
normal chest, posterior wedging of the T6 


through T10 vertebral bodies, steep iliac angle, 
and slight sclerosis of the ossification center 
of the greater trochanters. There was slight 
angulation of the radial head, which was due to 
the enlarged elbow joint as well as contracture 
(Fig. 85). Epiphyseal centers of the hands and 
feet were normal at this time. 

At age 4 years there was progression of these 
hndings into the fully developed syndrome as 
in the first 2 cases. Most striking was the com- 
plete lack of growth of the skull. There was also 
slight splenomegaly. Barium studies of the 
upper gastrointestinal tract and colon were 
normal. Intravenous urography showed slight 
enlargement of the left kidney. 


Case v. This is ag year old white female who 
is the oldest patient reported in this series. She 
had normal early development except for a re- 
tarded ability to walk. She stopped growing at 
age 3 years and presented at age 9 vears weigh- 
ing approximately 20 lb. She also had bilateral 
cataracts, sunken nvstagmus, dental 
caries, flexion contracture of joints, and tremor 
of hands and feet. A detailed clinical description 
of the patient has been previously published.? 

Roentgen findings of the skull, chest and 
skeletal system were typical for Cockavne's 
syndrome. Most outstanding were the dense 


eyes, 


. 
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FIG. 6. Case 1. At age 6} years showing (4) sclerotic distal phalangeal epiphyseal centers, (B) enlarged 
tarsal bones and sclerosis of epiphyseal center of second metatarsal. Note that the second toe is short. 


intracranial calcifications in the area of the 
paraventricular nuclei and frontal lobes (Fig. 
9, £ and B). This patient had anterior as well as 
posterior tapering of the vertebral bodies, creat- 
ing a "biconvex" configuration (Fig. 4C). 


BONE AGE DETERMINATIONS 


Skeletal maturation has varied in the 
previously reported cases, ranging from 
normal*?9?" to advanced. ?2?9 In our 
cases the bone ages, based mainlv on the 
Greulich-Pyle atlas,!° showed slight re~ 


tardation in 3 cases, and there was normal 
bone age in І. 

Our Case v at 9 years of age showed 
normal maturation of carpal centers, but 
premature fusion of phalangeal centers 
(Fig. 10, 4 and 5). Inspection of pub- 
lished hand roentgenograms suggests that 
this has occurred in other cases at this 
age. 

. We consider many cases of Cockayne’s 
syndrome to have a normal bone age during 
infancy and early childhood and to have 
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an advanced bone age in later childhood, 
reflecting the premature fusion of phalan- 
geal centers. 
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Fic. 7. Case п at age 6 years. Note slender diaphyses 
with relatively large epiphyseal centers. 
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Fic. 8. (4) Case 1 at age 61 years showing enlarged 


elbow joint. (B) Case Iv at age 2 years showing 
slight increase in slant of radial head. 


DISCUSSION 


Much investigation has failed to un- 
cover the basic pathophysiology of this 
syndrome. Cotton ef al. recentlv reported 
a case having hyperglycemia and elevated 
plasma insulin. The authors speculate that 
increased growth hormone elaboration mav 
occur. Fujimoto e£ a/.® reported a case with 
hvperlipoproteinemia, hyperinsulinemia, 
renal disease, and normal growth hormone 
response. 

We have considered some of the roentgen 
findings as clues to the paths along which 
research directed. Cerebral 
calcifications (particularly in basal ganglia) 
have been a frequent feature in reported 
cases and were present in 2 of our 5 cases. 
Basal ganglia calcifications have been re- 
lated to decreased serum calcium.? Two of 
our cases had unexplained upper abdominal 
calcification, perhaps within the spleen. 
Alton et al." reported a case with interver- 


should be 





l'1G. 9. (4 and B) Case v at age о years showing calcifications in basal ganglia and frontal lobes. 
Note the absence of many teeth from severe caries. 





тс. то. (4 and В) Case v at age о years showing premature fusion of phalangeal epiph yses. 
Note sclerosis of distal ulnar epiphyses. 
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TABLE I 


COMPARATIVE SUMMARY OF COCKAYNE'S SYNDROME, HOMOCYSTINURIA, 
PROGERIA AND BIRD-HEADED DWARFS 








Cockavne's Syndrome 








Clinical onset During second year 


Dwarfism Truncal None 


Dolichostenomelia Present 


(long, thin extremities) 


Present 





Joint abnormalities Large epiphyses in tarsal 
centers and in knees, el- 
bows, and ankles with 
Haring of the associated 
metaphyses producing 
joint contractures 





Osteoporosis Present Present 


Scoliosis Present Present 


Cataracts, retinal 
degeneration 


Eve changes 


Homocystinuriit 


After 1 vear 


Large epiphyses in distal 
carpal centers and in 
knees, and ankles with 
flaring of metaphyses 
producing joint 
contractures 


Dislocation of lens, cata- 
racts, retinal degenera- 











Bird-Headed Dwarf, 


Progeria х Ape 
3 Seckel's Syndrome 





At I year Prenatal— very low birth 


weight 








Truncal Proportionate 


Present Present 





Dislocated radial head, 
congenital hip disloca- 
tion, absent patella 


Capitellum sometimes 
large, periarticular 
fibrosis causing stiff 


joints 
Variable Present 
Variable Present 


tion and detachment 





Thoracic deformity Pectus carinatum 


Pectus excavatum and 


Normal Hypertelorism with 
ptosis of lids 
None Defect in sternum 


pectus carinatum 








Skin Photosensitivity, fine, 








Malar flush, fine, 








Thin skin, alopecia Sparse hair 











fair hair fair hair Brittle nails 
Mental өйөөн: Alwavs ' Frequent, йен ith Revere Frequent Я 
psychosis 
Inheritance аи recessive —— recessive Tr '— recessive 
Facies m | Senile mE T | Senile аЙ ранне - 











Unusual manifes- Intracranial calcifications 


tations 











Teeth 


Carious 





tebral disk calcifications. Previous lab- 
oratory evaluation of calcium metabolism 
in reported cases has disclosed no abnor- 
mality, however. 

There are a number of features that 
would suggest the possibility of Cockayne’s 
syndrome being an inborn error of metab- 
olism, such as a disturbance of amino acid 
metabolism. Patients with alkaptonuria 
have intervertebral disk calcifications and 
renal stones. Patients with — 4omocvs- 
tinuria ^? have elongated extremities, ver- 
tebral body abnormalities, frequent micro- 


Thromboemboli 


Crowded, small 


nose 





Premature arterioscler- 
osis, thin calvarium and 
open fontanelles 


Absence of epiphyses of 
phalanges and meta- 
carpals 








Delay in eruption of 
deciduous and 
permanent teeth 


Hypoplasia of enamel, 
partial anodontia 





cephaly, enlarged carpal bones and osteo- 
porosis. These patients are normal during 
infancy and, like in Cockayne’s syndrome, 
homocystinuria is inherited as a recessive 
trait. Both of these disorders are associated 
with cataracts and retinal degeneration. 
Phenylketonuria is characterized by pro- 
gressive mental and physical degeneration 
in an infant who is normal at birth.’ These 
infants also have fine, fair hair and often 
have eczema. 

Cockayne’s syndrome also can be com- 
pared to several other syndromes which 
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are characterized by abnormal growth 
patterns. Patients with progeria?” are also 
dwarfs with thin long bones, coxa valga 
and ovoid vertebral bodies. Findings of 
premature aging are progressive, beginning 
after age 1 year. The normal intelligence 
and presence of a relatively large skull with 
multiple wormian bones tend to dif. 
ferentiate this disease from Cockavne's 
syndrome. Progeria cases have also shown 
no definite hereditary pattern. 

Fitch e? al.f have recently described a 
case of bird-headed dwarfism with features 
of premature senility. Bird-headed dwarfs 
differ from Cockayne’s syndrome in that 
they have joint dislocations, a propor- 
tionate dwarfism, hypertelorism and a low 
birth weight indicating a prenatal ab- 
normality. 

А comparative summary of the clinical 
and roentgen findings of Cockayne's syn- 
drome, homocystinuria, progeria, and bird- 
headed dwarfs is found in Table r. Most of 
the entities involved in the differential 
diagnosis of Cockayne's syndrome are of 
an abiotrophic nature (the late onset of de- 
generative changes in a previously normal 


individual —M cKusick'*), 


CONCLUSION AND SUMMARY 


Cockayne's syndrome is a specific roent- 
genologic entity as well as a specific clinical 
entity, the radiologist being able to first 
suggest the diagnosis. 

The earliest roentgen findings, usually 
becoming noticeable during the 2nd and 
3rd years of life, are microcephaly, pos- 
terior tapering of thoracic vertebral bodies, 
and steepening of the iliac angle in a small 
pelvis. Later, these children often show 
intracranial calcifications, unusually slen- 
der clavicles and ribs, osteoporosis, rela- 
tively long extremities with large tarsal 
and carpal bones, and sclerosis of develop- 
Ing ossification centers in the extremities. 

Diagnosis is important to initiate early 
genetic counseling with parents concern- 
ing future pregnancies. As radiologists are 
able to participate in the diagnosis, this 
disorder may be found to be more frequent 
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than previously thought; hence, research 
will be stimulated to find the cause and 
treatment. 

The roentgenographic and clinical simi- 
larities between Cockayne's syndrome and 
the inborn errors of metabolism such as 
the aminoacidurias are mentioned. 


Webster Riggs, Jr., M.D. 
Department of Radiology 

Le Bonheur Children's Hospital 
848 Adams 

Memphis, Tennessee 38105 


We wish to thank Dr. John Buchignani at 
NIH for obtaining the roentgenograms of 
Case v and Dr. Tim Hayes for providing 
the autopsy findings in Case r. 
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A CARDIO-FACIAL-SKELETAL SYNDROME* 


By EUGENE BLANK, M.D. 


PORTLAND, OREGON 


OLDENHAR'" in 19:2 described a boy 

who had a dermoid tumor of the left 
eye and a small and imperfectly developed 
left auricle with 3 appendages and a sinus 
in front of the upper part of the helix. Three 
vears earlier Cotterman and Falls? had re- 
ported similar abnormalities in a girl who 
also had abnormalities of several ribs and 
vertebrae; her sister had a seemingly un- 
related defect— partial absence of a pec- 
toralis major muscle. 

Holt and Oram? in 1960 reported the case 
of a girl age 13 years who had triphalangeal 
thumbs, wandering pacemaker, and clinical 
evidence of an atrial septal defect. Her 
mother and her mother's sister had clinical 
signs of atrial septal defect; the former had 
abnormal thumbs, the latter had as the only 
skeletal abnormality a slight defect in the 
left clavicle. Her mother's brother, who 
also had abnormalities of both hands, was 
found at necropsy to have an atrial septal 
defect. 

Cayler! in 1969 described the cardiofacial 
syndrome, which he found in 14 infants 
who had various congenital defects of the 
heart and unilateral facial palsy. 

This paper has two purposes: (1) to re- 
port the case of a girl in whom features of 
these several syndromes are present; and 
(2) to show from cases in the literature that 
the Goldenhar, Holt-Oram, and cardiofacial 
syndromes may be part of a single syn- 
drome, which occasionally includes con- 
genital abnormality of the gastrointestinal 
tract 


REPORT OF A CASE 


Т.К. (42-42-15), a girl born 27 hours after 
spontaneous rupture of membranes and 1: 
month prematurely, weighed 4 pounds, 6 
ounces. Her mother had had vaginal bleeding, 
which had lasted for about 1 hour, several 


times during the second and third months of 
the pregnancy; during the fourth month she had 
had abdominal pain, anorexia, nausea, and 
fever for several days. She had taken various 
contraceptive pills until 2 months before her 
last menstrual period. She and the baby’s 
father were 22 years of age and well. Two 
normal sons, ages 3 and 5 years, were the 
products of her only previous pregnancies. No 
familial disease was known. 

The shape and position of the patient's ears 
were abnormal. When she cried, her mouth was 
pulled to the right side and only her right eye 
closed (Fig. 1, .7 and В). Preauricular tags of 
skin were present on both sides; a small tuft of 
hair grew from one on the right. The right side 
of the face and the right eye were smaller than 
the left. A dermoid tumor protruded from the 
sclera of each eve. The left lower lid was 
notched laterally. Her right thumb was ab- 
normal (Fig. 2). 

She had esophageal atresia with tracheo- 
esophageal fistula; the fistula was divided, and 
the esophageal segments were anastomosed. 
Several ribs were asymmetrical; the left second 
rib was bifid (Fig. 3). 

Several months later a loud systolic murmur 
was heard over the precordium; no diastolic 
murmur was present and the first and second 
sounds were normal. Peripheral pulses were 
normal. She was not cyanotic or tachypneic, 
and her liver was not enlarged. 

At the age of 7 months she weighed 12 
pounds. Development was slow, and her mother 
observed that she kept her head turned to the 
right and could not bring it to the midline. 
Roentgenographic examination showed bony 
fusion of the posterior parts of C2 and C3 (Fig. 


4). 

When she was 11 months of age, catheteriza- 
tion established the presence of a ventricular 
septal defect and infundibular pulmonic steno- 
sis. Hematologic and biochemical values were 
normal. 

Other abnormal findings were a bifid uvula, 
tonsils of unequal size, and partial soft tissue 
fusion of the second and third toes of both feet. 


* From the Diagnostic Radiology Department, University of Oregon Medical School, Portland, Oregon. 
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Fic. 1. (4 and B) The mouth is pulled to the right when the patient cries and only the right eye is closed. 
The pinnas are abnormal; the left is smaller than the right. On the right side is a large preauricular ap- 
pendage. At the time of this photograph the child was 1 vear of age. 


A recent angiocardiogram revealed that her 
pulmonary artery is hyperplastic and tapers to 
an end about 2 cm. from the hilus. 

No other members of the mother's or father's 
families had similar external abnormalities. Her 
brother at the age of 63 years manifested dia- 
betic ketoacidosis and now requires 4 units of 
regular insulin and 16 units of NPH insulin 
daily. 


DISCUSSION 


The features of the Goldenhar syndrome 
in our patient are epibulbar dermoids, ab- 
normal ears, preauricular skin tags, and ab- 
normal vertebrae. 

Since the first description of the Holt- 
Oram svndrome of atrial septal defect and 
abnormal thumbs (but also in 1 of the 4 
members of the family an abnormal left 
clavicle, and in another a short forearm 
with 4 digits), transmitted as an autosomal 
dominant, the syndrome has been extended 
by observations in 2 large families.* 2:16 
Several different congenital defects of the 
heart and skeleton exist separately and 


together in these families. The features of 
the Holt-Oram syndrome in our patient are 
ventricular septal defect with infundibular 
pulmonic stenosis and hypoplasia of a 
thumb. 

The unilateral palsy of the muscles 
around the mouth and the cardiac defects 
that she has are features of the cardiofacial 
syndrome. In addition, our patient was 
born with esophageal atresia and tracheo- 
esophageal fistula. 

Three other patients who are being fol- 
lowed in our hospital may illuminate parts 
of a multi-faceted cardio-facial-skeletal syn- 
drome. Diabetes mellitus is present in the 
families of 2 of the 3 mothers, and the third 
mother is diabetic and required insulin dur- 
ing the pregnancy which produced her 
affected son. In none of the 3 families have 
other abnormal children been born, and in 
each is another son, 2 of them older and 1 
of them younger than their affected sibling. 

The younger son born to the diabetic 
mother had imperforate anus with fistula. 
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lic. 2. The right first metacarpal bone consists of a 
small fragment; the right thumb is hypoplastic 
and displaced proximally. This roentgenogram 

made when the patient was 13 months 


of age. 


Was 


He has a hvpoplastic lumbar vertebra and 
scoliosis, tetrad of Fallot, skin tags in front 
of the left ear, and left thumb smaller than 
the right. Another child, a bov whose ma- 
ternal grandmother, maternal aunt, and 


! 


l'1G. 3. Abnormalities of the ribs have become more 


apparent since the patient was first treated for 


esophageal atresia with tracheoesophageal fistula. 
Roentgenographic examination when she is 17 
months of age shows asymmetry of several of the 
costal interspaces; the left second rib 15 bifid. The 
asymmetry suggests also vertebral abnormality, 
which is not apparent on the examination. 
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maternal uncle have diabetes, has several 
hemivertebrae, a deformed left ear, a pre- 
auricular skin tag on each side of the face, 
left thumb smaller than the right, and atrial 
and ventricular septal defects. The third 
child is a girl whose maternal grandparents, 
maternal aunt, maternal uncle and mater- 
nal cousin have diabetes. She has a de- 
formed left pinna with 1 preauricular tag of 
skin on the lett side and 3 on the right side, 
left side of the mandible smaller than the 
right, right aortic arch, only a left kidnev 
on excretory urographic examination and 
no right ureteral orifice on cystoscopic ex- 
amination, and abnormal hands (Fig. 5, 4 
and В). She also had imperforate anus with 
fistula to the vagina, and bilateral inguinal 
hernia. 

Cotterman and Falls? in 1949 described 
two sisters: one, age 9 years, had oculo- 
auriculovertebral dysplasia and lesions 
characterized by absence of pigment in the 
form of unpigmented hairs among normallv 
pigmented hairs in the frontal region of her 
scalp, and 2 halo nevi on her bodv; the 
other, age 7 vears, had a halo nevus and 
aplasia of a large part of the right pectoralis 
major with a smaller right nipple. A boy in 





FIG. 4. C2 and C3 are abnormal; their posterior 
parts are fused. 
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1с. 5. (4 and B) The right thumb has 3 phalanges; the left thumb is accompanied by a supernumerary 
thumb, and both have 3 phalanges. The fourth and fifth metacarpal bones are fused proximallv. 


the family with Holt-Oram syndrome which 
has been described by Lewis and colleagues,” 
had a normal heart, no thumbs, and hypo- 
plasia of the pectoralis major muscles. Per- 
haps the 2 patients, 1 in each familv, with 
absence of pectoral muscle, show a link be- 
tween oculoauriculovertebral dvsplasia in 
one and the Holt-Oram svndrome in the 
other. 

Heikel* in an article on aplasia and hypo- 
plasia of the radius refers to a description 
by Birch-Jensen of a man 18 years of age 
who lacked a radius, the right pinna and 
external auditory canal, and who had con- 
genital heart disease. His cousin, a bov 4 
vears of age, had the same abnormalities. 

Summitt'? described a boy with deformed 
pinnas, preauricular appendages, epibulbar 
dermoid, malar and mandibular hypo- 
plasia, and cleft palate. His sister had ab- 
normal pinnas and a preauricular appen- 
dage. The father had abnormal pinnas, a 
preauricular appendage, and micrognathia. 


Six other members of the family, 2 male and 
4 female, in 2 generations, are mildly 
affected. In this family with male-to-male 
transmission of the Goldenhar syndrome, 
the inheritance is autosomal dominant, as it 
is in the Holt-Oram syndrome. 

Our patient with features of 3 syndromes 
ıs similar to others who have been described. 
Gorlin and colleagues’ described 2 patients 
with Goldenhar’s syndrome. One of them, 
a girl g vears of age, also had left lower 
facial palsy, ventricular septal defect, agen- 
esis of the left lung, and limp left thumb. 
She had 46 chromosomes, and the buccal 
smear was chromatin positive. Sugar! in a 
report of 3 cases of Goldenhar's svndrome 
described a girl 5 weeks of age with right 
bundle-branch block and weakness of the 
forehead and the left side of the lower part 
of the face. Opitz and Faith™ described a 
premature girl with Goldenhar's syndrome 
and coarctation of the aorta; asymmetry of 
her tace was thought to be due to a cleft of 
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the left side of the mouth and perhaps also 
to a left lower facial palsy. 

In a case report of a boy with abnormali- 
ties of both pinnas, preauricular appen- 
dages, right facial palsy, vertebral abnor- 

malitv, and clinical signs of atrial septal 
defect, Nair and Omana? cite the observa- 
tion of Potter that absence of large por- 
tions of the external ear is usually associ- 
ated with defects of the middle ear, 1m- 
paired or absent hearing, and aplasia of all 
or part of the nucleus of the facial nerve. 
Ford? has observed an association between 
weakness of the facial muscles and malfor- 
mation of the external ear, along with club 
feet, defects of the pectoral muscles, syn- 
Аде уН; defects of digits, and ental de- 
ficiency In some cases. 

Of Cayler’s 14 patients with congenital 
defects of the heart and unilateral lower 
facial palsy, 2 boys had aplasia of a radius; 
1 of them also had imperforate anus; the 
other had facial asymmetry, a right ' ‘bran- 
chial cleft anomaly,” and absence of the 
right kidney. A girl with tetrad of Fallot 
and patent ductus arteriosus had an abnor- 
mal right pinna.’ 

Other abnormalities may be associated. 
Five patients with agenesis of a lung were 
described by Ferguson and Neuhauser.? 
One had a malformed ear; 1 lacked a hand; 
and 1 had vertebral and rib abnormalities. 
Of 6 patients with the DiGeorge syndrome 
of thymic aplasia and hypoparathyroid- 
ism," 1 had asymmetric and malformed 

ears, bifid uvula, right aortic arch, and 
abertant left subclavian artery; I had mal- 
formed ears and tetrad of Fallot; 1 had 
right aortic arch, micrognathia, and abnor- 
malities of the hanes and feet; and 1 had 
esophageal atresia. 

Although it may be misleading to draw 
conclusions based on resemblances, in the 
absence of knowledge of specific causes, the 
following hypothesis seems reasonable: in 
the fully afflicted individual the heart 1s 
abnormal; the hand, arm, clavicle, and/or 
spine are abnormal; the eye, the ear, max- 
illa, and mandible are abnormal; and part 
of the nucleus of the facial nerve is absent. 


Eugene Blank 
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Occasionally, gastrointestinal abnormality, 
esophageal atresia or imperforate anus with 
fistula is present. A lung or kidney may be 
absent. Further speculation, again based 
onlv on resemblances, leads to the conclu- 
sion that thymic and parathvroid deficiency 
mav occur. 

SUMMARY 


Features of the syndromes of oculo- 
auriculovertebral dysplasia (Goldenhar), 
congenital heart disease and abnormality of 
the upper limb (Holt-Oram), and congeni- 

tal heart disease and facial palsy (Cayler) 
have jointly been present in a girl. 

The association of these syndromes in 
one patient and the common features that 
are present in various case reports in the 
literature suggest that these are not sepa- 
rate syndromes, but parts of one syndrome. 


Diagnostic Radiology Department 
University of Oregon Medical School 
Portland, Oregon 97201 
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OSSEOUS CHANGES OF OSTEOPATHIA STRIATA 
AND PYLE’S DISEASE OCCURRING IN A 
PATIENT WITH AN 11 YEAR 
FOLLOW-UP* 


A-CASE REPORT 


By GORDON J. CULVER, M.D., and CHOTE THUMASATHIT, M.D. 


BUFFALO, NEW YORK 


N 1924, Voorhoeve” described the bone 

changes of osteopathia striata exhibited 
by 3 patients from 1 family. He suggested 
that the osseous defect was related to dys- 
chondroplasia, osteopetrosis and osteo- 
poikilosis. The disease is rare and there 
have been only isolated case reports.! ?-9.11.12 

In 1931, Pyle” described a case of un- 
usual bone development in a boy of § vears. 
The features were splaving of the ends of 
the long bones, and skull changes of osteo- 
petrosis. Since the initial description, cases 
have been reported with some variability 
in findings.?:-19.12,11716.18,19-?! However, the 
general features are metaphyseal changes in 
long bones, skull changes of osteopetrosis 
with ocular hvpertelorism, and definite 
familial tendency. Hence, the descriptive 
name of the disease is familial cranio- 
metaphyseal dysplasia. 

Numerous papers have discussed the 2 
diseases with case reports and presenta- 
tions of theories for the osseous dysplasias. 

This 15 the report of a case with features 
of both diseases. 


REPORT OF A CASE 


An 11 year old white girl was referred to the 
dental clinic because of maxillary and mandibu- 
lar deformities. She had been seen at intervals 
since birth at another hospital where a diag- 
nosis of craniometaphyseal dysplasia had been 
made. She was the youngest of 3 children. The 
parents and other children were normal and 
there was no family history of bone disease. At 
birth the skull was brachycephalic with ocular 
hypertelorism. Since birth, the patient has had 
nasal obstruction and hearing deficit. Both are 


due to osseous defects. Extensive and repeated 
blood chemistry studies have been normal. 

Roentgenographic Findings (Fig. 1-5). A 
skeletal survey of 1971 was compared with 
roentgenograms from 1960 and 1968. Findings 
were much the same except for bone growth and 
changes in the epiphyses. The long bones 
showed some metaphyseal splaving which was 
more pronounced on the earlier roentgeno- 
grams. The most marked splaying was in the 
clavicles, medially. Vertical striations were 
mainly metaphyseal but extended into the epi- 
physes and the diaphyses. There were marked 
radial striations in the iliac bones. The skull 
showed marked thickening. There were no 
frontal sinuses and only rudimentary ethmoid 
air cells and maxillary antra. The sella turcica 
was small. The palate was high arched and the 
orbits were widely separated. The vertebrae 
were normal. 


DISCUSSION 


The reported case showed osseous changes 
of both osteopathia striata and Pyle’s dis- 
ease. There are metaphyseal splavings, 
particularly of the clavicles, plus the cranial 
changes described in Pyle’s disease. The 
long bone striations and fan-like striations 
in the pelvis are typical of osteopathia 
striata. 

Previously reported cases of osteopathia 
striata have exhibited associated changes 
of osteopetrosis. Hurt’s case" was a man of 
£1 years who had typical metaphyseal stri- 
ations. Rib biopsy showed the histology of 
osteopetrosis. Bloor! reported a case of 
osteopathia striata in a 3 vear old girl with 
skull changes of osteopetrosis and ocular 
hypertelorism. Jones and Mulcahy’ de- 


* From the Department of Diagnostic Radiology, Buffalo General Hospital, Buffalo, New York. 
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liG. т. (4) Left leg at 33 months. (B) Left leg at 8 years. (C) Left leg at 11 years. 
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FIG. 2. (4) Lateral skull at тт years. (В) Water's view of sinuses at 11 years. 





Fic. 3. Right hand at 11 years. 


scribed the case of a 26 year old female who 
was seen because of hearing loss since birth. 
Her skull roentgenograms showed 
petrosis and her long bones were typical of 
osteopathia striata. The case reported here 


osteo- 





Fic. 4. Pelvis at 11 years. 
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Fic. 4. Right shoulder girdle at 11 years. 


is the first to show metaphyseal splaying in 
addition to striations. 


SUMMARY 


It would seem that osteopathia striata, 
osteopetrosis and osteopoikilosis are very 
closely related, as originally suggested by 
Voorhoeve. This case indicates that possi- 
bly Pyle’s disease should be included 1n the 


group. 


Gordon J. Culver, M.D. 
Department of Diagnostic Radiology 
Buffalo General Hospital 

100 High Street 

Buffalo, New York 14203 
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ANEURYSMAL BONE CYSTS IN CHILDREN* 


By DAVID Н. CARLSON, M.D.,t ROBERT Н. WILKINSON, M.D.,t and 
ALEYAMMA BHAKKAVIZIAM, M.D.$ 


BOSTON, MASSACHUSETTS 


N an article on unicameral bone cysts in 

1942, Jatfe and Lichtenstein? described 
2 cases of a "peculiar blood-containing cyst 
of large size," which they referred to as an 
“aneurysmal cyst.” This term refers to the 
roentgenographic appearance which typ- 
ically shows ballooning of the bone with 
preservation of a thin rim of cortical bone 
in even the most extreme example. 

A recent review by Dabska and Bu- 
raczewski! cited 193 cases of this entity. 
Following that review, several new series 
have appeared,?? and even though some 
of them consisted in part of previously de- 
scribed cases! there are now well over 300 
reported aneurysmal bone cysts. This 
growing body of published material shows 
that the aneurysmal bone cyst is no longer 
considered a rare entitv and should be 
given increased consideration in the dif- 
ferential diagnosis of lvtic lesions of bone. 

Since 1957, the pathologic diagnosis of 
aneurysmal bone cyst has been made by 
the Pathology Department of Children's 
Hospital Medical Center on 28 occasions. 
Two of these later proved to be malignant 
tumors: one was made on a consultative 
basis, and since roentgenograms were avail- 
able for review this patient is included in 
the present studv. 

In the 26 cases of verified aneurysmal 
bone cvst, the oldest patient was 17 vears 
and the voungest 3 vears. The mean age 
was 10.5 vears. Eighteen aneurysmal bone 
cysts appeared in females and 8 in males. 
This distribution has been noted previ- 
ouslv.* Ten cysts were found in long 
bones, 8 in the vertebra including the 
sacrum, 2 in the flat bones, 5 in the small 


tubular bones and 1 in the facial bones. 
This material is presented in Table r. 

In the patients whose records were avail- 
able for review, 11 children had some his- 
torv of trauma. This is probably a chance 
occurrence, as is noted in other bone tu- 
mors. Eight patients presented with 
fractures; I patient was reported to have 
had § fractures of the humerus over a 3 
vear period. Fourteen patients had pal- 
pable masses including 1 which was palpated 
or rectal examination. Six of the 8 spinal 
lesions presented with neurologic findings, 
and 7 required laminectomy. Only 2 cases 
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Vertebral Column 8 
Cervical 1 
Dorsal 2 
Lumbar 4 
Sacral I 


Flat Bones 
Pelvis 
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Long Bones IO 
Femur 3 
Tibia 4 
Fibula 2 
Humerus 1 


Small Tubular Bones 
Calcaneus 
Metacarpal 
Phalanx 
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Facial Bones | 
Zvgoma I 


Total 26 
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required curettage after the initial treat- 


ment. One girl required evacuation of 


postoperative hematomas 3 times after the 
initial surgery, but she is now well. How- 
ever, the fact that 4 of our 8 patients with 
spinal lesions retained or increased their 
neurologic deficits after surgery emphasizes 
the respect that these tumors must be 
given. All the cysts outside of the spine 
were treated with curettage and bone 
graft. The case involving the zvgoma re- 
curred, requiring a subtemporal decom- 
pression. Radiation therapy was used in 
only т patient, and then only postopera- 
tively. 


PATHOLOGY 


The gross appearance of the aneurysmal 
bone cyst is a characteristic spongy mass 
made up of blood-filled spaces in a mesh- 
work of connective tissue. 

Microscopically, anastomosing cavern- 
ous channels are seen, most of which con- 
tain fluid blood. These channels are lined 
by prominent cuboidal cells resembling 
endothelium and by occasional multi- 
nucleated giant cells (Fig. 1). Similar giant 
cells and some foam cells and hemo- 
siderophages are seen in the fibrous stroma. 
The connective tissue trabeculae often con- 
tain a small amount of new bone. The 





Fic. т. The large cavernous channels containing red 
blood cells are shown lined by swollen cuboidal 
cells and occasional giant cells. (Hematoxylin and 
Eosin X Tío.) 
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lic. 2. (4) Anteroposterior roentgenogram of the 
left knee showing an eccentric lytic metaphyseal 
lesion with a thin but intact cortical rim. (B) 
Lateral projection of the same patient showing the 
well demarcated border with a thin sclerotic rim. 


stromal cells appear thin and show no ab- 
normal activity. 

Pathologic diagnoses of aneurysmal bone 
cysts were offered initially in 2 cases later 
proven to be malignant. In both, the roent- 
genologic features were atypical for the 
diagnosis of aneurysmal bone cyst. A 6 
vear old girl with a lesion of the distal 
femur was initially diagnosed as telangiec- 
tatic osteosarcoma, a diagnosis which was 
overruled by 3 consultant opinions in 
favor of aneurysmal bone cyst. A second 
biopsy performed during the rapid pro. 
gression of the lesion confirmed the original 
diagnosis of malignancy; this was probably 
an example of what has been termed 
malignant aneurysmal bone cyst. The sec- 
ond case included a highly vascular lesion 
of the ilium, proven on second biopsv to be 
an Ewing's tumor. It should be noted that 
areas resembling aneurysmal bone cvst are 
relatively common in the margins of a wide 
variety of other benign and malignant dis- 
eases of bone, but in this report the diag- 
nosis of aneurysmal bone cvst is unequiv- 
ocal. 


ROENTGENOGRAPHIC FINDINGS 


Long Bones. Roentgenograms of all тс 
CySts showed smooth lytic lesions with well 
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l'1G. 3. (<1) Anteroposterior roentgenogram of the left hip demonstrating a large lytic intertrochanteric 
lesion that extends along the neck and into both the capital femoral and greater trochanteric epiphyses. 
(B) Lateral view of the same patient showing fairly well demarcated borders of the cyst. The cortical rim 
is not readily identifiable. 





l'16. 4. (4) Lateral view of the cervical spine showing collapse of C6. (B) An oblique view showing an expansile 
lesion of the posterior spinal arch. (C) Cervical myelogram of the same patient illustrates a lobulated 
extradural defect which displaces the cord to the right. 


Vor. 116, No. 3 


circumscribed borders. In most instances, 
a faint sclerotic rim of bone was seen, sug- 
gesting the benignancy of the tumor. Only 
4 Cysts were eccentric in position. One cyst 
was adjacent to and extended across 2 
epiphvseal plates. Epiphyseal extension 
is rather unusual. No para-osteal lesions 
were seen.? The fine honeycomb or soap- 
bubble appearance??? was noted clearly in 
only 3 instances. Figure 2, Æ and B, illus- 
trates a typical case, while Figure 3, 4 and 
B, shows a cyst with extension across the 
epiphyseal plate. 

Spine. The posterior elements are the 
usual location of the aneurysmal bone 
cyst." Our 8 patients were no exception. 
One cyst also extended anteriorly with in- 
volvement of the vertebral body (Fig. 4, 
A and B). Involvement of multiple ver- 
tebrae was noted in 7 of 15 cases in another 
recent series. In our patients the cysts 
were most frequently expansile with a thin 
rim, although the expansion was more dif- 
ficult to discern in the dorsal spine where 
loss of a pedicle was the most obvious 
finding. Three of our cases showed a com- 
plete extradural defect with displacement 
of the sac to the opposite side. The cer- 
vical lesion was by far the most impressive, 
with a lobulated irregular defect that dis- 
placed the cord to the opposite side (Fig. 
4C). In the instances with complete extra- 
dural block, there was actual dural inva- 
sion by the tumor.® In 2 cysts of the lumbar 
spine, the ureter showed moderate lateral 
displacement without compression. 

Flat Bones. The 2 patients with flat bone 
involvement had pubic lesions. One pre- 
sented with a 6 cm. mass palpated on 
rectal examination. Roentgenograms 
showed a large lytic lesion which extended 
into the acetabulum, but a thin sclerotic 
rim was visible on the plain roentgeno- 
grams and laminagram (Fig. 54). The 
bladder was displaced to the opposite side 
(Fig. 5B). Another case has been reported 
in which the pelvic tumor presented as a 
low abdominal mass. 

Small Tubular Bones. These § cases 
were noted in a phalanx, 2 metacarpals 
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and 2 os calci, all rather uncommon sites, 
particularly the latter.“ In these small 
tubular bones, the lesions displayed the 
typical location and symmetric and central 
expansion. Roentgenograms of these cysts 
showed the coarse trabeculation with 
honevcomb pattern more clearly than did 
those of other sites. The os calcis lesions 
were both strikingly similar (Fig. 6). 
Facial Bones. Although involvement of 
the calvarium, mandible? and maxilla?! 
have been reported, our 3 year old girl is, to 
our knowledge, the first case of an 
aneurysmal bone cyst in the zygoma. This 
cyst was incompletely excised, and re- 


Fic. 5. (4) Anteroposterior roentgenogram of the 
pelvis showing a lytic lesion of the right superior 
pubis which extends into the acetabulum. Arrows 
mark the thin rim which was further delineated on 
laminagraphy. (B) Cystogram of the same patient 
showing displacement of the bladder to the left. 
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l'1G. 6. Lateral view of the left os calcis with a uni- 


form cystic expansion and a diffuse “‘basket- 


weave” pattern. 


curred, destroving the entire right zvgoma 
as well as the floor of the middle fossa. A 
right carotid arteriogram showed elevation 
of the middle cerebral artery, indicating a 
subtemporal mass (Fig. 7). 


DISCUSSION 


Although the etiologv of aneurvsmal 
bone cvsts is vet to be determined, several 
theories have been proposed. Lichtenstein 
has favored a "local circulatory disturb- 
ance" causing an increased venous pressure 
and engorged vascular bed. This would be 
either a venous thrombosis or arterioven- 
ous aneurysm. Jaffe and Lichtenstein? pre- 
ferred to consider hemorrhage engrafted on 
à pre-existing lesion, and cited 2 cases re- 
lated to nonossifving fibroma and fibrous 
dysplasia. Biesecker eż a/.! combined the 2 
theories. In their series of 66 cases, 21 
showed another primary bone lesion in or 
adjacent to the cvst, the commonest being 
nonossifying fibroma, chondroblastoma and 
giant cell tumor. In addition, they found 3 
of 6 aneurysmal bone cysts to have pres- 
sures verging on the arteriolar level, which 
would verify the reports of copious bleeding 
noted on surgery. They suggest that the 
pre-existing tumor causes an arteriovenous 
fistula, the outgrowth of which is the 
aneurysmal bone cyst. Other than 1 
humeral lesion, which could have been a 
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simple bone cyst, we have no evidence for 
à pre-existing lesion antedating anv of our 
aneurysmal bone cvsts. Slowick and asso- 
ciates? believe that there is a disparity be- 
tween arterial inHow and venous outflow 
in these tumors. 

Edling? preferred to group the aneu- 
rysmal bone cyst, simple bone cyst, giant 
cell tumor, and fibrous dysplasia under 
the category of dysfibroplasia. He believes 
that they all are related to a blocking of 
normal ossification accompanied by laying 
down of fibrous tissue, and that their oc- 
currence at different areas gives them their 
characteristic appearance. He prefers the 
terminology subperiosteal dysfibroplasia 
for aneurysmal bone cysts, epiphyseal 
dyshbroplasia for giant cell tumors, meta- 
phvseal for simple bone cysts and dia- 
phvseal for fibrous dvsplasia. It is difficult 
to see how a giant cell tumor can be 
grouped with the aneurysmal bone cyst.’ 

Tumors of the bone, such as vascular 





Anteroposterior view of a right carotid 
middle 
cerebral artery, which in this patient indicated a 
subtemporal mass. 


Ei. F 


arteriogram showing elevation of the 
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giant cell tumor, hemangioma with trauma 
and healing, and telangiectatic osteogenic 
sarcomas enter the pathologic differential 
diagnosis of aneurysmal bone cysts. The 
roentgenogram, clinical picture and histol- 
ogy should all be considered together care- 
fully for an adequate diagnosis. 

The lining cells of the aneurysmal spaces 
appear to be endothelial. Endothelial cells 
are considered the precursors of osteoblasts 
and osteocytes by Trueta.? He has dem- 
onstrated by light microscopy and ultra- 
structure studies the endothelial derivation 
of osteoblasts and osteocytes. The giant 
cells in aneurysmal bone cysts are similar 
to those of giant cell tumors of bone and 
those in hyperparathyroidism. These are 
considered to be endothelial in origin by 
Johnson," who quotes numerous other 
authors who share this view. If, in fact, 
endothelial cells are the source of osteo- 
blasts, osteocytes, giant cells and the vascu- 
lar spaces, it is possible to understand how 
dysplasia is an etiologic factor in the evolu- 
tion of this lesion. 

While the plain roentgen examination 
will always be the prime diagnostic method, 
tomography is frequently of value in elicit- 
ing the residual thin cortical rim and sug- 
gesting the benignancy of this lesion. 
Mvelographv is of great value in evaluating 
spinal involvement and should be used 
more routinelv to help detect the po- 
tentially more serious lesion. Since these 
cvsts can be rapidly progressive, the 
presence of an extradural defect should 
encourage prompt treatment. 

Using surgical treatment alone, only 4 
cases of short term recurrence were noted. 
Only 1 patient received radiation therapy 
in conjunction with surgery. As sarcomas 
have been reported arising in irradiated 
sites, radiation therapy should be used 
judiciously in treating these benign lesions." 
While some successful responses have been 
reported, we believe that irradiation 
should be reserved for surgical failures, or 
for children who might be inoperable due 
to location of the cvst. 
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SUMMARY 


Twenty-six cases of aneurysmal bone 
cyst in children are reported with clinical, 
pathologic and roentgenographic findings. 

Positive myelographic findings were pres- 
ent in § cases. 

A zygomatic tumor and 2 tumors of the 
os calcis are included. 

The necessity for correlation of the 
pathologic findings with the clinical and 
roentgen findings to achieve accurate diag- 
nosis 1s emphasized. 


David H. Carlson, M.D. 

Department of Radiology 
Newton-Wellesley Hospital 

Newton Lower Falls, Massachusetts 02162 


The authors gratefully acknowledge the 
technical assistance of Miss Nancy Hou- 
vouras and Mr. Jack Corrigan. 
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THE VALUE OF ROENTGENOGRAPHY IN DIFFEREN- 
TIATING APLASTIC ANEMIA FROM LEUKEMIA 
MASQUERADING AS APLASTIC ANEMIA* 

By GARY D. SHACKELFORD, M.D.,t GORDON BLOOMBERG, M.D.,} 
and WILLIAM Н. McALISTER, M.D.f 


ST. LOUIS, MISSOURI 


N areview of the cases of aplastic anemia 

seen at the St. Louis Children's Hospital, 
3 patients originally diagnosed as having 
aplastic anemia subsequently were discov- 
ered to have leukemia. The phenomenon of 
acute lymphoblastic leukemia masquerad- 
ing as aplastic anemia is well known. Our 
patients had skeletal lesions compatible 
with leukemia when aplastic anemia was 
diagnosed. Fifteen patients with true aplas- 
tic anemia had normal skeletal series. 

The importance of these roentgeno- 
graphic findings is the subject of the present 
paper. 


REPORT OF CASES 


Case 1. G.E. was a 5 year old boy referred to 
St. Louis Children’s Hospital for anemia. He 
complained of generalized bone pain, anorexia 
and fever. When examined he was pale and 
had hepatosplenomegaly. The hemoglobin was 
7.5 gm. per cent. The white blood cell count 
was 1,250: no platelets were seen. While in the 
hospital he developed left flank pain and 
hematuria. An intravenous urogram showed 
bilaterally enlarged kidneys with some calyceal 
distortion (Fig. 1). The most probable diag- 
nosis seemed to be either leukemia or multiple 
intrarenal abscesses. Skeletal roentgenograms 
showed metaphyseal demineralization (Fig. 
2). A bone marrow examination revealed a 
hypocellular marrow with the myeloid and 
erythroid series markedly decreased. No mega- 
karyocytes or blast cells were seen. A diagnosis 
of aplastic anemia was made. The patient was 
transfused and placed on cortisone for 40 days. 
He responded well, and the hemoglobin, white 
blood cell count and bone marrow examina- 
tions returned to normal. Six weeks after the 
steroids were stopped, the patient became weak 
and pale. A bone marrow examination showed 





acute lymphoblastic leukemia. The patient 
died 2 months later with leukemia and sepsis. 


Case п. К.М. was a б year old girl who, sev- 
eral months prior to hospital admission in 1955, 
started to have pain in her arms and legs, 
fatigue and fever. She was diagnosed as having 
rheumatic fever. She responded promptly to 
aspirin and cortisone. The steroids were 
stopped. T'wo months later the leg pain recurred 
with fever. She was pale, appeared chronically 
ill and had a hemoglobin concentration of 7 gm. 
per cent. The white blood cell count was 926 
with 266,000 platelets. The reticulocyte count 
was 31 per cent. Bone marrow examination 
showed marked hypoplasia of all elements, es- 
pecially the granulocytic series. Bone marrow 
examinations from 3 sites were all the same. A 
diagnosis of aplastic anemia was made. Roent- 
genograms of the hands, wrists and knees were 
obtained because of the initial clinical impres- 
sion of rheumatoid arthritis. They showed 
radiolucencies of the metaphyseal region sus- 
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Fic. 1. Case 1. Intravenous urogram demonstrat- 
ing enlarged and infiltrated kidneys. 


* From the Mallinckrodt Institute of Radiology,f and the Department of Pediatrics,{ Washington University School of Medicine, 


St. Louis, Missouri. 
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Case 1. Roentgenogram of the wrist. 
is metaphyseal demineralization. 


ic. 2. 


picious of leukemia (Fig. 3). The patient was 
again placed on steroids and responded well 
clinically and hematologically. Nine weeks 
after therapy was discontinued, the white 
blood cell count rose and a repeat bone mar- 
row examination showed complete replacement 
by lymphoblastic forms. The patient died 
about 1 year after the correct 
leukemia was established. 


CASE III. A 27 month old girl entered the 
hospital with a 3 week history of unresponsive 
pneumonia. The physical examination was nor- 
mal except for pallor. The hemoglobin was 7.1 
gm. per cent and the white blood cell count 


was 1,280. Roentgenograms showed meta- 
physeal rarefaction. The bone marrow exam- 


ination revealed complete absence of the mye- 
loid element with adequate red blood cell 
precursors and megakaryocytes. Escherichia 
coli was cultured from the blood. The diagnostic 
impression was aplastic anemia secondary to 
chloromycetin therapy or to sepsis. The patient 
was treated with blood transfusions, antibiotics 
and testosterone. Within I month, the hemo- 
globin, white blood cell count and bone mar- 
row examinations returned to normal. She did 
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when she 
She was anemic 
and the bone marrow was packed with blast 
cells. After the diagnosis of acute lymphoblastic 
leukemia was made, the patient was placed on 
O mercaptopurine and prednisone. She re- 
sponded initially, but died in relapse 7 months 
later. 


additional 3 months, 
developed fever and cough. 


well for an 


DISCUSSION 


In general, the diagnosis of acute lym- 
phoblastic leukemia is not a difficult one. 
The clinical picture and the bone marrow 
examination are characteristic.!® However, 
on occasion, leukemia presents with a de- 
pressed bone marrow that leads to a diag- 
nosis of aplastic anemia or pancytopenia. 
Since it is known that idiopathic acquired 
aplastic anemia may progress into acute 
leukemia, a prognostic uncertainty is omni- 
present when it 15 diagnosed. Preparation 
and examination of the buffy coat may dif- 
terentiate leukemia from aplastic anemia." 
In 1970 Melhorn eż a/.8 suggested that the 
dramatic response to steroids with apparent 
hematologic and clinical recovery was use- 
ful in distinguishing true aplastic anemia 
from leukemia masquerading as aplastic 
anemia. In the cases presented here the 
roentgen findings of leukemia suggest that 
the correct diagnosis was not true aplastic 
anemla. 

The incidence of skeletal lesions in child- 
hood acute leukemia varies between 47-100 
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Fic. 3. Case п. Lateral roentgenogram of the knee. 
The tibia shows a metaphyseal radiolucent bani. 
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per cent with an average of approximately 
70-75 per cent.!^! Such lesions are most 
often found in terminal patients. 

The skeletal changes of leukemia are 
usually classified into several categories 
(one or more manifestations may be pres- 
ent simultaneouslv): (1) generalized rare- 
faction; (2) a transverse metaphyseal radio- 
lucent line adjacent to the zone of provi- 
sional calcification at the ends of the long 
bones and beneath the cortex in the flat 
bones; (3) osteolytic lesions; (4) subperi- 
osteal new bone formation with or without 
destructive cortical lesions; and ($) osteo- 
sclerosis. 

A generalized rarefaction is common, and 
was seen 1n Ioo per cent of the children in 
a series reported by Thomas et al. It is 
difficult to separate the effects on the bone 
by leukemic infiltrations of the bone mar- 
row, steroid administration, chemothera- 
peutic agents and inactivity of the patient. 

The juxta-epiphyseal radiolucent bands 
are usually 1-6 mm. in width, although 
they may reach 15 mm.!!5 They are often 
bilateral and usually extend from one cor- 
tex to the other. The band results chiefly 
from a disturbance of endochondral bone 
formation, resulting in abnormally small 
trabeculae during a period of longitudinal 
bone growth.? It may be seen in a variety 
of other conditions.! The changes are found 
in rapid growth areas—wrists, knees and 
ankles, although anv part of the skeleton 
may be :nvolved. 

The osteolytic lesions may be localized 
or diffuse. Usually they are less than 5 mm. 
in diameter? and attack the spongiosa of 
the long bones first, although they may 
involve any bone and extend throughout it. 

Subperiosteal new bone formation can 
result from leukemic masses interspersed 
between the cortex and the periosteum and 
can involve either a short or long segment 
of bone.? Underlying destruction of cortical 
bone may not be appreciated on the roent- 
genograms. Occasionally, multiple lavering 
or even radiating spicules may be present.? 
Osteosclerosis is rare.? Bone infarcts have 
been described.‘ 
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The skeletal lesions of leukemia may heal 
with remission. Progression of these changes 
has been reported in cases with hematologic 
remission,! 

Leukemic infiltration may cause the 
kidneys to enlarge with stretching of the 
calyceal structures.^ The latter may also 
be grossly distorted. The renal involvement 
is usually bilateral, but can be unilateral. 
The excretion of the contrast material is 
usually good. Enlargement of both kidneys 
with calyceal distortion was found in 1 of 
our patients. Infiltration in one or multiple 
other organ systems (thymus, gastro- 
intestinal, lymph nodes, spleen, liver, peri- 
cardium, etc.) can occur. Increased intra- 
cranial pressure can be seen from central 
nervous system involvement. 

As several authors note,*:!’ the roentgeno- 
graphic findings are often important in 
establishing the correct diagnosis from such 
similarly manifested conditions as rheu- 
matic fever and rheumatoid arthritis. Al- 
though the individual skeletal lesions of 
leukemia are not pathognomonic, they are 
suggestive and can indicate an optimal site 
for biopsy. 

The distinction between aplastic anemia 
and the aplastic phase of leukemia is im- 
portant in prognosis and therapy. Aplastic 
anemia 1s currently being treated with pro- 
longed administration of androgens alone 
or combined with steroids. Short term ste- 
roids are generally used in leukemia ther- 
apy to induce remission. They are not 
recommended for maintenance therapy. 


SUMMARY 


Three cases of leukemia originally diag- 
nosed by peripheral blood and bone mar- 
row studies as aplastic anemia are reported. 

They had roentgenographic skeletal le- 
sions, nonspecific of, but compatible with 
leukemia when initially seen. One patient 
also had enlarged kidnevs with distorted 
calvceal anatomy from leukemia infiltrates. 
Fifteen true aplastic anemia patients had 
normal skeletal series. 

A roentgen survey of the skeleton and 
kidneys may be of value in differentiating 
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SYNOVIAL CYSTS IN JUVENILE RHEUMATOID 
ARTHRITIS* 


By ZORAN L. BARBARIC, M.D., and LIONEL W. YOUNG, M.D. 


ROCHESTER, NEW YORK 


LTHOUGH development of synovial 
cysts in adult patients with rheuma- 
toid arthritis is a well recognized phenom- 
enon,5-519-? synovial cyst development in 
juvenile rheumatoid arthritis has gained 
little attention. This may be explained 
on the basis of the relative rarity of 
these cysts in children versus relative fre- 
quency in the middle-aged adult. How- 
ever, since synovial cysts do occur in 
juvenile rheumatoid arthritis and can be a 
problem in diagnosis, documentation of 
cases is Important. 
Two children with rheumatoid arthritis 
admitted to Strong Memorial Hospital 
with mid-limb cystic masses are reported. 
In 1 child the cystic mass extended from a 
swollen knee into the calf, and in the other 
from a swollen shoulder into the mid-upper 
arm. Radiodense contrast material was 
used to outline the cysts and to prove their 
synovial origin. In 1 case this was accom- 
plished by arthrography and in the other 
by direct cyst puncture (synovial cysto- 
arthrography). 


REPORT OF CASES 


Case 1. J.G. (SMH No. 72-13-74). This 103 
year old boy slipped and fell on ice and sus- 
tained an injury to his right lower leg. A painful 
soft tissue mass developed over the popliteal 
fossa of the right knee and extended into the 
eal 

Past history indicated 2 previous hospital 
admissions in the 2 year period prior to this 
accident. The diagnosis of juvenile rheumatoid 
arthritis had been established during that 
period when he presented with migratory joint 
pain associated with the soft tissue swelling 
and tenderness, limitation of motion 1n various 
joints, spikes of uncontrolled fever, and char- 
acteristic rheumatoid maculopapular rash over 
the body. 


Major laboratory findings during the 2 ad- 
missions were leukocytosis and elevated eryth- 
rocyte sedimentation rate (as high as so mm./ 
hr. [Westergren]). Latex fixation test and lupus 
erythematosus cell preparation were negative. 
Electrocardiograms were normal on both occa- 
sions. 

The patient had been treated over the pre- 
vious 2 years alternatively with aspirin, 
prednisone and indocin. Five months prior to 
the accident, a trial of gold therapy was insti- 
tuted. 

An arthritic survey obtained 6 months prior 
to the accident showed periarticular deminerali- 
zation, particularly about the  metatarso- 
phalangeal joints, the proximal interphalangeal 
joints and the hips. In addition, there was a 
juxta-articular erosion of the right ulnar meta- 
physis and synovitis of both ankle joints with- 
out bone erosion. 

The soft tissue swelling in the right popliteal 
area was thought to represent a ruptured 
synovial cyst. To check this possibility an 
arthrogram of the right knee was obtained. 
Seven cubic centimeters of blood-tinged fluid 
was aspirated prior to instillation of air and 
conray 60. The double contrast examination 
showed a cystic extension approximately 16 
cm. long, 5 cm. wide and 2 cm. deep from the 
posterior medial aspect of the right knee in- 
volving the semimembranosus bursa and ex- 
tending into the calf (Fig. 1, 4 and B). The ap- 
pearance was that of a narrow neck connecting 
the described cvst with the gastrocnemius 
bursa via the semimembranosus bursa (Fig. 
2. 4 and B). Numerous small filling defects 
within the cysts were noted, probably repre- 
senting fibrino-lipoid bodies. No point of rup- 
ture was demonstrated. During the next few 
weeks the tenderness disappeared, and on physi- 
cal examination the soft tissue mass had become 
smaller. 


Case п. S.G. (SMH No. 66-98-29). This 6 
vear old boy entered Strong Memorial Hospital 


* From the Division of Diagnostic Radiology, Department of Radiology, University of Rochester Medical Center, Rochester, New 
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l'1G. 1. Case 1. (4) Anteroposterior and (B) lateral roentgenograms. Conray бо and air contrast study shows 


a cystic extension into the calf (arrows) from the posterior medial aspect of the semimembranosus bursa 


of the right knee. 


for the second time (previous admission. 2 
months before had established the diagnosis of 
juvenile rheumatoid arthritis) with a history 
of daily fever spikes for the preceding 2 months 
up to 104° F., and attacks of joint pain and 
swelling most pronounced in the metacarpo- 
phalangeal and proximal interphalangeal joints, 
elbows, knees and ankles. Posterior neck pain 
and stiffness were initially present. Fatigue and 
anorexia were prominent symptoms, and an- 
terior chest rash was noted on the first admis- 
sion. Soft tissue swelling of the medial anterior 
aspect of the left upper arm was noted 1 week 
prior to the admission. He had been receiving 
aspirin (25 mg. q.i.d.) for the previous 2 months 
until 2 weeks prior to admission when predni. 
sone (30 mg.) was started. 

On physical examination a 
fluctuating, soft tissue mass anterior to the left 
humerus was noted. Non-tender swelling was 
also present over radial heads bilaterally, and 
limitation of flexion was present in both wrist 
joints. No lymph nodes were palpable and there 


non-tender, 


was no abdominal organomegalv. There was 
no skin rash. Heart and lungs were normal. 


Laboratory results were as follows: white 
blood cell count 21,900; segmented neutrophils 
96 DET CORNES lymphocytes 3 per cent; Mono- 
cytes I per cent; erythrocyte sedimentation 
rate 67 mm., hr. (Westergren); gamma globulin 
1,740 mg. per cent; gamma A 37 mg. per cent; 
gamma M 38 mg. per cent. Latex fixation test, 
anti-nuclear factor and Coombs 
negative. Electrocardiogram was normal. 

Roentgenologic findings. An arthritic survey 
of the hands and pelvis showed mild soft tissue 
swelling around both wrists. A soft tissue mass 
was noted along the anteromedial aspect of the 
left humeral shaft. There was no periosteal re- 
action or other bone abnormality. 

Because fluid had been previously aspirated 
from the mass, a radiopaque contrast examina- 
tion was requested. Cystography was performed 
following aseptic preparation by placement of a 
No. 18 gauge needle into the cvstic mass along 
the medial aspect of the upper mid-arm under 
fluoroscopic control. Approximatelv 2; cc. of a 


tests were 


vellow-white mucinous fluid. was aspirated. 
This was followed by the instillation of about 
20 cc. of a 25 per cent solution of hypaque. A 


Vor. 116, No. 3 


Svnovial Cvsts in Juvenile Rheumatoid Arthritis 657 





A - GASTROCNEMIUS M. 


B - GASTROCNEMIUS BURSA 


C - SEMIMEMBRANOSUS M. 


D - SEMIMEMBRANOSUS BURSA 


E - POPLITEUS M. 
A F--POPLITEUS BURSA 
G-POPLITEUS M. 





Frc. 2. Case 1. Diagrammatic presentation. (4) Posteroanterior view of normal knee bursae. (В) Posteroan- 
terior view of bursae in rheumatoid arthritis with cystic extension via the narrow neck of the semimem- 


branosus bursa (D). 


pear-shaped, cystic cavity was demonstrated 
with a communication between the cyst and the 
bursa, surrounding the long head of the biceps 
and communicating with the shoulder joint 
cavity and the bursa under the subscapularis 
muscle (Fig. 3, 4 and B). This is diagram- 
matically demonstrated in Figure 4B which 
includes mild distention of the subacromial and 
subcoracoid bursae (not demonstrated in the 
synovial cystogram). Many white blood cells, 
the majority polymorphonuclear leukocytes, 
were observed by microscopy of the aspirated 


fluid. No crystals were seen under polarized 
light. 

In a follow-up examination, the synovial cyst 
was unchanged in size in the course of the 2 
years. А similar cyst, although somewhat 
smaller, developed in the opposite arm several 
months later. 


DISCUSSION 


It was clearly shown by Caughey and 
Bywaters? in 1963 that intra-articular pres- 
sure significantly increases during physical 
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Fic. 3. Case п. (4) A pear-shaped cyst is present extending from the synovial sheath of the biceps and (В) 
communicating with shoulder joint cavity and the subscapularis bursa. 





A -SYNOVIAL SHEATH OF BICEPS 
В -SUBSCAPULARIS BURSA 


A B 


гіс. 4. Case п. Diagrammatic presentation. (4) Normal shoulder joint bursae. (B) Distended shoulder 
4 = : T . . ў . 
joint bursae and synovial cyst of upper arm. Note that е subcoracoid, subacromial and subdeltoid bursae 
are not included. 
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activity and in the presence of Joint effu- 
sion. Interestingly, intra-articular readings, 
particularly in patients with rheumatoid 
arthritis associated with effusion, were 
statistically significantly higher as com- 
pared with controls presenting with effusion 
but without rheumatoid arthritis.? These 
findings offer a logical explanation as to 
how the cysts are formed, particularly in 
rheumatoid arthritis. Alteration in the 
connective tissues of a joint capsule may 
also play a significant role. Steroid therapy 
may well be the additional factor in altering 
the capsular connective tissue,’ as a sig- 
nificant number of patients reported, in- 
cluding our 2 cases, have been on pred- 
nisone. The mechanical aspect of the 
formation of popliteal synovial cysts has 
been previously described.?57.1? 

[n adults the cysts most commonly arise 
secondarily as the result of effusion or 
fluid from a traumatic or inflammatory 
process within the joint. In children a pri- 
mary process is rarely identified. Not a 
single case of primary Joint disease was 
found in an evaluation of 23 children by 
Gristina and Wilson in 1964.4 They pos- 
tulated that the subclinical external trauma 
and compression to the popliteal space by 
the classroom seat is the major causative 
factor, and could explain the peak incidence 
of popliteal synovial cysts in children in 
the 6th and 7th years of the first decade. 
Rubbing of the normal bursa between the 
musculotendinous portions of the gastro- 
cnemius and the semimembranosus muscles 
is thought to be another cause in this age 
group.’ The higher incidence in boys (2:1) 
is related to their being more physically 
active than girls. 

In our 2 cases the mechanism of cyst 
development is probably similar, if not 
identical, to that seen in the adult form of 
rheumatoid arthritis. Although in our first 
case trauma to the knee Joint precipitated 
the clinical findings, the roentgenologic 
picture is identical to the popliteal cyst of 
rheumatoid arthritis. These cysts are 
usually large and painful, extend deep into 
the calf, have a narrow neck and develop 
rapidly. This is in contrast to the classical 
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Baker’s cyst, representing an enlargement 
of the gastrocnemius semimembranosus 
bursa, which is small, noninflammatorv 
and specific in its anatomic location.!? 

The synovial cyst in Case 1 is rather 
unique considering its uncommon ana- 
tomic location at the shoulder and upper 
arm. The pear-shaped cyst has а neck 
arising anatomically from the synovial 
sheath of the long head of the biceps, which 
lies in the bicipital groove and is covered 
anteriorly by the transverse humeral liga- 
ment. The cyst communicates with the 
subscapularis bursa and the joint cavity, 
but not with the subdeltoid, subcoracoid or 
subacromial bursae. Only in a few cases 
have large synovial cysts been described in 
association with joints other than the 
knees.*!? Several adult cases of rheumatoid 
arthritis have been described with effusion 
and cystic distention of the subacromial 
and subdeltoid bursae. In Case 11 the sub- 
acromial and subdeltoid bursae are not 
opacified. This indicates that the musculo- 
tendinous cuff is intact. 

Fibrino-lipoid bodies dispersed within 
the viscous fluid are usually found in the 
svnovial cvsts of rheumatoid arthritis. 
Pathologically, cysts may be classified as 
fibrinous, synovial, inflammatory and tran- 
sitional." Most cysts in patients with 
rheumatoid arthritis are of the synovial 
tvpe. These cysts may occur in degenera- 
tive osteoarthritis, in traumatic arthritis, 
in villonodular synovitis, in chondromalacia 
of patella, in. the phenomenon of loose 
intra-articular bodies, in club-feet and in 
poliomyelitis.‘ 

Major complications are acute rupture 
and infection. After surgical excision, cysts 
may recur if the primary process is still 
active, and if the primary causative factors 
for the cyst formation are not eradicated. 

Contrast material can be introduced 
either by the direct puncture of the cyst 
(synovial cvstography), probably the more 
preferable way in children, or by direct 
instillation into the Joint space (arthrog- 
raphv). For arthrography we use conray 60 
and for cvstography renografin 30 is the 
preferable water soluble contrast material, 
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because it is the least painful if injected 
outside of the cyst into the soft tissue. If 
communication between joint space and 
cyst Is present or if rupture is present, the 
former should be demonstrated easily and 
the latter determined clearly by radiopaque 
contrast examination. The demonstration 
of the site of origin can be of surgical impor- 
tance. 
SUMMARY 

Synovial cysts may occur in association 
with juvenile rheumatoid arthritis. Two 
such patients are reported. 

The mechanism of formation of such 
cysts 15 probably similar, if not identical, to 
the synovial cyst formation in adult rheu- 
matoid arthritis. Steroid therapy probably 
has some role in the development of these 
cysts. 

The etiology of popliteal cysts in healthy 
children is briefly reviewed. 

Lionel W. Young, M.D. 

Division of Diagnostic Radiology 
University of Rochester Medical Center 
Rochester, New York 14642 
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of Miss Margaret Mulligan in preparation 
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RENAL PAPILLARY NECROSIS IN THE NEWBORN* 


A CASE REPORT WITH ROENTGENOLOGIC 
DOCUMENTATION OF LATE SEQUELAE 


By M. B. NOGRADY, M.D., and D. M. LESK, M.D. 


MONTREAL, QUEBEC, CANADA 


I AL papillary necrosis in the new- 
born was once considered a fatal dis- 
ease. There was no roentgenologically docu- 
mented case reported in the literature prior 
to 1969. 

We report the case historv and the 
roentgenologic findings in a 6 vear old child 
who had severe asphyxia, renal papillarv 
necrosis and bilateral adrenal hemorrhage 
in the newborn period. 


REPORT OF A CASE 
B. Baby Boy (M.C.H. 4290373), was de- 


livered as a compound breech presentation 
after 38 weeks of gestation. After birth, the 
baby was flaccid and cyanosed with no audible 
heart sounds. External cardiac massage and 
intubation were required for resuscitation. 

On admission to The Montreal Children’s 
Hospital, he was found to be cyanotic, with 
slow, shallow respirations and a weak pulse. 
There was marked central nervous system 
depression with absent Moro, grasp and suck 
reflexes. 

Laboratory data shortly after admission 
indicated extreme acidosis which was treated 
with intravenous sodium bicarbonate. Intra- 
muscular chloramphenicol was given for sus- 
pected pneumonia. The baby required oxygen 
treatment (20 to 60 per cent oxygen during the 
first week of life). 

At 3 days of age, the acid-base disturbance 
had been corrected and within the first week, 
gavage and bottle feeding were started. There 
was no adequate record of the urine output of 
the infant during the first 3 days of life. 

At 2 weeks of age, urinalysis revealed 16 to 
20 red blood cells per high power field (HPF), 
11 to 20 white blood cells per HPF, coarse 
granular casts, 15 mg. of albumin per ml., and 
a 4+ orthotoludine reaction. Urine culture 
grew 70,000 colonies per ml. of E. coli grunthali. 

The mode of “urine collection" at the time 


Canáda. 


was not specified in the infant's hospital chart, 
but a note has been made of severe phimosis 
which at least partially invalidates the urinary 
findings. 

Blood urea nitrogen determinations were only 
done during the period of recovery (at 1 week 
of age, 39 mg. per cent; 3 weeks of age 32 mg. 
per cent). 

During the acute phase of the disease, the 
patient had no roentgenologic investigation of 
the urinary tract. Renal abnormality had not 
been suspected. 

Excretory urography was performed at 3 
weeks of age, when the baby was well hydrated 
and was not in acute distress. The roentgeno- 
logic findings were compatible with renal papil- 
lary necrosis involving both kidneys (Fig. 1 
A and B). 

The patient was discharged at 1 month of 
age and followed thereafter in the out-patient 
service. 

At 13 months of age, the baby was admitted 
for circumcision. There was a history of inflam- 
mation of the prepuce on at least 2 occasions. 
Slow development was questioned, but re- 
tardation was not diagnosed. 

During the second admission, a chest roent- 
genogram was taken which revealed bilateral 
adrenal calcification (not illustrated). 

On subsequent visits to the clinic, it gradually 
became obvious that the child was mentally 
retarded, hyperactive, becoming a behavior 
problem. At 6 years of age he was enuretic. 
Assessment by the psychology service resulted 
in the diagnosis of severe mental retardation 
and the child was placed in a special class. 
There was no documented urinary tract infec- 
tion following the first admission. 

Urographic examination was done at 6 years 
of age (Fig. 2, £ and B) which revealed bilateral 
adrenal calcification, irregular contour of the 
kidneys with recognizable focal scarring. Most 
of the medullary cavities which were present 
at 3 weeks of age had disappeared, some per- 


) 
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(4 and B) Urograms at 3 weeks of age. The kidneys are large, their contour is smooth but 


irregular cavities are filled in the renal papillae adjacent to every minor calyx visualized. There is dilata- 


tion and blunting of the minor calvces. 


sisted but diminished in size. With ureteric 
compression and a second injection (Fig. 2B) 
excellent nephrogram and collecting system 
visualization were obtained. The major calyces 
are shown to be fusiform in shape, the minor 
calyces are narrow and have an amputated 
appearance. There is no normal papillary con- 
tour recognizable in either kidney. 


DISCUSSION 


The evolution of renal papillary necrosis, 
when it occurs in the newborn period, is not 
known. The urographic appearance of the 
kidneys in survivors at a later age is not 
described in the literature, as far as we 
know. Chrispin e al.! reported on the radio- 
logic and histologic findings in 3 young 
infants, who had renal papillary necrosis 
associated with severe gastroenteritis. It 
has been postulated that late sequelae of 
renal papillary necrosis may be misinter- 


preted radiologically for pyelonephritic 
scarring or renal dvsplasia.!? 

The evaluation of the renal parenchymal 
changes in these infants is impossible with- 
out urography, since kidney abnormality 
may not be suspected. In 18 cases post- 
mortem diagnosis of medullary necrosis was 
made in the series of Davies e£ a/.2 The con- 
dition was not suspected in anv of those 
before death. Only in $ patients was there 
anv clinical or laboratory evidence of renal 
damage. In the early phase, 7.e., during the 
period of acute renal shutdown, the uro- 
graphic findings are nonspecific.?? In a few 
weeks, the multiple irregular cavities which 
are pathognomonic of renal papillary ne- 
crosis may be demonstrated.!3-> In the 
recent literature 31 cases of renal papillary 
necrosis are reported in children by Murva- 
nidze and Kapanadze.* Their youngest 
patient (apparently documented radio- 
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logically but not illustrated in the publica- 
tion) was 8 months old. In their series a 3 
vear old child who had papillary necrosis 
developed hypertension. 

In our reported case, the roentgeno- 
graphic findings at 3 weeks of age were 
typical of renal papillary necrosis, but at 6 
vears of age the roentgen appearance has 
significantly altered. Whether the uro- 
graphic appearance of late sequelae of 
papillary necrosis is pathognomonic, re- 
mains to be answered. 


SUMMARY 


The changing urographic appearance of 
the kidney parenchyma in a survivor of 
renal papillary necrosis of newborn 1s pre- 
sented. 

The roentgen appearance of the late 
sequelae of the disease may cause diagnos- 
tic problems to the radiologist. 

In a patient with known history of peri- 
natal hypoxia and/or acute renal shut- 
down, renal papillary necrosis should be 
included in the differential diagnosis of 
chronic renal parenchymal changes. 

It seems to us that documentation of 


Fic. 


2. (A) Urographic appearance at 6 years of age, 6 min- 
utes following injection of contrast medium. (5) Roent- 
genogram taken 10 minutes after ureteric compression 
and a second injection of contrast medium. Focal paren- 
chymal scarring is recognizable bilaterally. 
and minor calyces are altered in shape. Note the de- 
crease in size of the persisting medullary cavity in the 
superior pole of the right and middle calyx of the left 
kidnev. 


The major 


roentgenologically recognizable sequelae 
should lead to more accurate diagnosis of 
renal parenchymal damage in childhood. 


M. B. Nogrady, M.D. 
Department of Radiology 

The Montreal Children's Hospital 
2300 Tupper Street 

Montreal 108, Quebec, Canada 


The authors are grateful to Miss Isabell 
Webb for her secretarial help and Mr. L. C. 


Hebert for the illustrations. 
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OVARIAN CYSTS IN THE NEWBORN#* 


By DAVID Н. CARLSON, M.D.,+ and N. THORNE GRISCOM, M.D.t 


BOSTON, MASSACHUSETTS 


VARIAN cysts are rarely seen in the 

newborn period (first month of life). 
The first case was reported in 18895 in a 
stillborn premature. While several addi- 
tional cases were found in stillborns in the 
next decades, it was not until 19425 that the 
first successful removal of a neonatal ovar- 
ian cyst was recorded. To date, not count- 
ing stillborns, onlv 28 instances of ovarian 
cyst have been reported in the newborn 
period (Table 1), almost all as single case 
reports. The g cases presented here, col- 
lected over the last 25 years, are bv far the 
largest series of this rare entity. 


CASE MATERIAL 


An analysis of our cases is presented in 
Table 11. Of the 9 cases, 6 were mentioned 
in à 1965 summary? of 117 neonatal ab- 
dominal masses seen at this hospital, and 2 
of these 6 had in turn been included in an 
earlier summary. 

Only 2 of these 9 patients presented with 
signs or symptoms other than the mass 
itself. Case 1 had tachypnea, improving 
after aspiration. of intraabdominal fluid, 
which was apparently free in the peritoneal 
cavity after rupture of the cyst. Case vri 
entered with vomiting, of uncertain cause. 
Most of the previously reported cases have 
also been asymptomatic except for ab- 
dominal distention and a palpable mass. 
All 9 of our cases were found on the first 
day of life. No child had anv other con- 
genital disease. 

No predilection to involvement of one 
ovary over the other was found in our 
series or on review of the literature (Table 
1). Four of our cases were right-sided, 4 were 
on the left and 1 was bilateral. 

All of the masses in this series were firm 
and smooth, as is true of previously re- 


ported cases. Three infants (Cases 1v, v 
and 1X) had cysts large enough to occupy 
both sides of the abdomen, and 1 of these 
cysts filled almost the entire abdomen. In 2 
infants, the mass presented contralateral 
to its site of origin (Cases 1 and 111). These 
cvsts were both twisted, and during the 
torsion had apparently moved over to the 
other side of the abdomen. This phenome- 
non has been noted previously.’ None of 
these cysts were palpably mobile. The side 
of presentation actually meant little, since 
usually an extendable anterior abdominal 
incision was used. However, the knowledge 
that the mass was unlikely to be of urinary 
origin prevented an unfortunate flank ap- 
proach. 

Intravenous urography was the chief and 
usually the only radiologic study in this 
series. The urinary tract was uniformly 
shown to be normal, apart from mild ure- 
teral dilatation in one case. The total body 
opacification effect? was positive in 8 of 
these g masses and showed them to be avas- 
cular, presumably cystic, and probably 
benign (Fig. 1—3). In most cases the wall of 
the mass was shown by this effect to be thin 
and smooth; in 1 case, the corpus luteum 
cyst, the wall was demonstrably of variable 
thickness (Fig. 1), as was confirmed patho- 
logically. The smallest cyst, Case v1, mea- 
suring 2.8 cm. in greatest diameter, failed 
to show the total body opacification effect. 

Barium enema roentgenograms, obtained 
in 3 patients (Cases п, їп and уп), all 
showed moderate upward displacement of 
the right colon; in all 3 cases the mass lav 
predominantly on the right by physical ex- 
amination. 

One of the cysts transilluminated bv 
flashlight in a dark room. Only a single 
other case of transillumination of an ovar- 


* From the Department of Radiology, Children's Hospital Medical Center; and Harvard Medical School, Boston, Massachusetts. 
T Chief Resident in Radiology, Children's Hospital Medical Center. 
1 Assistant Professor of Radiology, Harvard Medical School; Radiologist, Children's Hospital Medical Center. 
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Taste I 


PREVIOUSLY REPORTED OVARIAN CYSTS IN NEWBORNS 











Pathology Side 





Size (cm.) Location Surgical Findings Comment 
C ystadenoma* F Ig 13 RLO 
lollicular cyst? ү; I2X10X 5 LLO Polyhydramnios 
lollicular cyst!’ R 10X9X6 Right abdomen 
Follicular cyst? I9X I2 Entire abdomen Torsion of Dystocia secondary 
pedicle to abdominal mass 
Serous or simple cyst? К 6X4X2 RLO Ileum adherent 
to mass 
Follicular cyst? І. DI Left abdomen 
Simple cyst? 1, 10х8х5 Transilluminated 
Theca-lutein cyst’ R 10 Central 
Simple cyst!® R 8 X6X 4.5 Left abdomen 
Theca-lutein cyst?! R LI Entire abdomen Ruptured; 
320 cc. ascites 
Corpus luteum cyst? R 3 Right abdomen 
Follicular cyst? 9X9 
Follicular cyst’ К 6.5 Left abdomen Torsion Vomiting; no gas be- 
yond ligament of 
Treitz 
Follicular cyst? L 7 LLO Twisted pedicle 
Corpus luteum cyst? Bilateral 9 & то Entire abdomen 
Follicular cyst R 14 Low abdomen 
Follicular cyst! R 13 Entire abdomen 
Follicular cyst"! L 9 —- 
Follicular cyst?! R E - 
Follicular cyst — -— 
Paraovarian cyst? -- — 
Hilar cell cyst?’ 8.6X5 Right abdomen Rupture: 
300 cc. ascites 
Simple cystoma” R 14 — 
Cyst of unstated type!® — -- 
Follicular cyst? f I2 
Theca-lutein cyst?! R 8 — Ruptured Polyhydramnios; 
small left cyst nor- 
mal at hernior- 
rhaphy 4 months 
later 
Teratoma (benign)? L IO RLQ Torsion Patient died 3 days 
Simple or serous cyst? К LEO 


9X12X5 











L=left; К = right; LLQ = left lower quadrant; RLQ= 


ian cyst has been reported.?5 Transillumina- 
tion of the head is widely used in hydro- 
cephalus, subdural hematoma, porencephal- 
ic cyst, and hydranencephaly; it probably 
would be equally useful in the diagnosis of 
neonatal abdominal masses. 

Almost all of the cases were operated on 
shortly after birth. The smallest cvst was 
not excised until I month after birth, it 
being so small that its actual existence was 
doubted. Four of the patients had trans- 





right lower quadrant. 


verse incisions, the rest being paramedian. 
In Case 1, the cyst had ruptured; 3 other 
such cases have been reported.?!:2%34 [n 
Cases т, HI and уш, torsion of the cyst had 
occurred, and the cvst of Case 1 was necrot- 
ic. Torsion with or without necrosis has 
been reported on 4 previous occasions.? 5:12.15 

Because of the difficulty of separating the 
cyst from it, the stretched, distorted ovar- 
ian remnant was removed in all cases, and 
the ipsilateral fallopian tube was excised in 
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Fic. 1. Case 1. (4) Roentgenogram of the 
abdomen showing central localization of 
intestinal gas somewhat suggestive of 
ascites. In addition, a left-sided mass 1s 
seen. (B) Five minute roentgenogram 
from a high dose intravenous pyelography 
showing total body opacification. A mass 
with a wall of variable thickness and a 
lucent (avascular) center is seen in the left 
paraumbilical area. (C) Line drawing 
showing the cyst just below the spleen. 
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about half the cases. In Case vir, the infant 
with bilateral involvement, the right ovary 
with its large cyst was removed, and the 
smaller cyst of the left ovary was also re- 
moved. As the patient may well have been 
castrated by the procedure, ovarian trans- 
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l'1G. 2. Case п. (4) Roentgenogram of the 
abdomen showing a large mass filling much 
of the lower abdomen on the right. (B) 
Roentgenogram taken at end of injection 
for intravenous pyelography showing ex- 
cellent total body opacification. The vascu- 
lar liver lies just above the lucent (avascu- 
lar) abdominal mass, the wall of which is 
smooth and thin. (C) A roentgenogram 
after evacuation of a barium enema show- 
ing superior displacement of the right 


colon. 


plantation was contemplated. Unfortu- 
nately the patient’s family was rift with 
social problems, and she was lost to follow- 
up. By comparison, a small contralateral 
cyst in Case Iv was ignored; this cyst pre- 
sumably regressed (Table 11). Resolution of 
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liG. 3. Case ти. (4) Roentgenogram of the abdomen showing a right-sided abdominal mass. (В) One 
minute pyelogram showing total body opacification. The vascular liver and kidney are noted above and 
behind the lucent (avascular) cyst. 


a neonatal ovarian cyst 15 not uncom- 
mon.^? All our patients had an uneventful 
postoperative recovery. 

In 2 of these newborns (including the 
child with involvement of both ovaries) the 
cysts were follicular. Bleeding into a cystic 
atretic ovarian follicle is common in adults,” 
and the 2 hemorrhagic cysts probably were 
also originally follicular cysts, although 
they could perhaps have been infarcted 
serous cysts. Two simple cysts and 1 theca- 
lutein cyst were found. A single corpus 
luteum cyst developed in a patient with по 
history of maternal hormonal medication; 
the cellular lining was exactly the same as 
would be found in a corpus luteum cyst of 
pregnancy. The final case was felt to be a 
paraovarian cyst, because of the absence of 
any ovarian tissue in the cyst. The smallest 
cyst measured 2.8 Х1.8 ХІ cm., and the 
largest 3 were approximately II X8 cm. 
The largest neonatal cvsts recorded in the 
literature measured 19X12 cm.!?V (The 
crown-heel length of the average newborn 
is only 50 cm.) 

Follow-up data could be obtained on 


only 5 of the g patients. All were doing well 
and had no further problems. The mothers 
of these patients had had no other children 
with ovarian cysts or any other congenital 
disease. One of the children had started nor- 
mal menses; the others had not vet reached 
menarche. 


DISCUSSION 


Marshall” categorized 4 types of neona- 
tal ovarian cysts, microscopically distin- 
guished by their lining cells: (1) benign 
cysts of germinal or graafian epithelial ori- 
gin such as simple cysts, serous cysts, 
cystomas, cystadenomas, follicular cysts, 
theca-lutein cysts and corpus luteum cysts; 
(2) benign and malignant granulosa cell 
tumors; (3) benign cystic teratomas; and 
(4) mesonephromas (paraovarian cysts). 
Granulosa cell tumors, teratomas, and 
paraovarian cysts are very uncommon In 
newborns, and the first general category 
includes the great majority of neonatal 
ovarian cysts now reported (Tables 1 and 
11). Simple or serous cysts, theca-lutein 
cysts, and corpus luteum cysts each ac- 
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count for about 10 per cent of the total. It 
should be noted that when the lining of a 
follicular cyst is destroyed by hydrostatic 
pressure, it becomes a simple cyst.” 

The causes of the various types of neo- 
natal ovarian cysts are uncertain and may 
be diverse. Some authors believe that ma- 
ternal hormones are the predominant fac- 
tor and that true graafian follicle develop- 
ment rarely occurs in the fetus.! Potter, 
however, considers the presence of graafian 
follicles in the newborn to be a common 
finding. In addition, she disagrees with 
the general feeling that the development of 
follicles depends entirely on maternal hor- 
mones, since that would leave the presence 
of follicles in infancy and childhood unex- 
plained. The occurrence of theca-lutein 
cysts in adults with chorioepithelioma and 
hvdatidiform mole? suggests that some 
neonatal theca-lutein cvsts may also be re- 
lated to elevated chorionic gonadotropin 
levels. Ovarian cysts have been produced in 
rats injected with chorionic gonadotropin." 
The development of polycystic ovaries 
after treatment with norethynodrel (eno- 
vid) suggests that pituitary dysfunction 
may be involved in cyst formation.“ A 
series of autopsies on stillborns showed 
luteinizing cysts in 3 out of § infants of di- 
abetic mothers, but in only 8 per cent of the 
group with nondiabetic mothers, while the 
mother of our newborn (Case 1) with a 
corpus luteum cyst was not diabetic, the 
placenta did show many changes typical of 
diabetes.’ In conclusion, although the de- 
velopment of ovarian cysts may be only an 
exaggeration of normal follicular develop- 
ment, many bits of evidence suggest that 
maternal hormones play a part. 

Paraovarian cysts originate from rem- 
nants of the mesonephros and parameso- 
nephros, which come to be located in the 
mesosalpinx. Hydatids of Morgagni, Ko- 
belt's cysts, epoophoron and paroophoron 
cysts, cysts of the rete ovarii, and Mül- 
lerian cysts are included in this generic 
term. Exact site of origin, therefore, plays a 
large part in determining the type of para- 
ovarian cysts. Paraovarian cysts are thin- 
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walled with only a single layer of columnar 
or cuboidal epithelium. Although usually 
small, they may become very large. Several 
cases of paraovarian cysts in the pediatric 
age group have been reported,?**!* but 
only 1 was a newborn.* Our Case уп could 
be distinguished from a follicular cyst by its 
origin from the mesosalpinx rather than 
trom the ovary itself as well as by the ab- 
sence of any ovarian tissue in the cyst wall. 

Intravenous urography is critical in the 
diagnosis of a neonatal abdominal mass. 
The majority of such masses are renal; hy- 
dronephrosis and multicystic kidney ac- 
count for about 40 per cent of the total." 
The usefulness of urography is not limited 
to urinary tract masses, moreover, since the 
total body opacification effect” 15 an ex- 
cellent means of identifving and further 
characterizing abdominal masses. This 
effect is merely the apparent lucency de- 
veloped by avascular masses during the 
circulation of injected contrast material 
through adjacent well-vascularized struc- 
tures (Fig. 1—3). Such a lucency was recog- 
nized on the early urograms of 8 of the 
present 9 cases; in Case 1, the effect cor- 
rectly predicted that the wall was thick 
rather than thin. Total body opacification 
is peculiarly useful in neonatal abdominal 
masses for reasons discussed elsewhere.” 
The roentgenologic evaluation of a neona- 
tal abdominal mass generally ceases with a 
well-conducted intravenous urography,! 
although cystography and barium studies 
are sometimes useful and arteriography will 
be needed їп rare cases. 

The mothers of two of our patients with 
very large cysts had polyhydramnios (Cases 
1 and 1x). Perhaps the masses caused pres- 
sure on the small bowel and inhibited the 
swallowing and absorption of amniotic 
fluid. Polyhydramnios is fairly frequent in 
intrinsic gastrointestinal obstruction. Two 
other cases of polyhydramnios occurring 
with ovarian cysts have been reported." ?* 

Probably many ovarian cysts resolve 
spontaneously and cause no problem. Some 
cysts are found incidentally at laparot- 
omy.*! Mainolfi ef al.” noted a small cyst of 
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the left ovary when removing an 8 cm. cyst 
from the right side. At exploration during 
inguinal herniorrhaphy 4 months later, the 
cvst was no longer visible. These findings 
encourage surgical conservatism, especially 
when both ovaries contain cysts. In the 
future some techniques of aspiration of 
cyst contents may make removal of any re- 
maining normal ovarian tissue unnecessary. 


SUMMARY 


Nine newborns with ovarian cysts of 
various histologic tvpe are reported, and 28 
similar cases from the literature are re- 
viewed. 

All nine cases were found on the first day 
of life. No child had any other congenital 
anomaly. The mothers of 2 of these girls 
had polyhydramnios. 

The key diagnostic procedure is intra- 
venous urography. The total bodv opacifi- 
cation effect, indicating avascularity, oc- 
curred during urography in 8 infants. Tor- 
sion, infarction, hemorrhage, necrosis, and 
rupture each occurred in 1 or more of these 
9 cases. In 1 infant, cysts arose from both 
ovaries. 

Surgical removal was readily accom- 
plished and none of the cvsts was malig- 
nant. 

No further problems have arisen in those 
¢ children it has been possible to follow. 


N. Thorne Griscom, M.D. 

Department of Radiology 

The Children’s Hospital 
Medical Center 

300 Longwood Avenue 

Boston, Massachusetts 02115 
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OVARIAN TERATOMA IN CHILDHOOD* 
DIAGNOSTIC ULTRASONIC AND ROENTGENOGRAPHIC CORRELATION 


By ROGER A. HYMAN, M.D., LAJOS I. VON MICSKY, M.D., 
and NATHANIEL FINBY, M.D. 


NEW YORK, NEW YORK 


YSTIC teratomas of the ovarv are in- 

frequently encountered prior to pu- 
berty.4 Approximately т per cent of tumors 
in female children are ovarian in origin, and, 
of these, approximately one-half are tera- 
tomas.“ The vast majority of these are 
benign and cystic. Solid, rapidly growing 
malignant ovarian teratomas are rarely en- 
countered. The term “‘dermoid cyst” is re- 
served for these tumors whose elements are 
entirely derived from ectoderm. Many 
pathologists believe that this rarely occurs 
and that if sufficient histologic sections are 
taken, elements from all 3 germ layers will 
be identified." The term “benign cystic 
teratoma” is therefore thought to be prefer- 
able, 

Ovarian teratomas are usually not dis- 
covered until they grow large enough to 
cause a mass or to twist on their vascular 
pedicles and cause pain. Although this 
pathologic entity occurs infrequently com- 
pared to appendicitis, with which it is fre- 
quently confused in children when no mass 
is palpable, it should be considered in the 
differential diagnosis of abdominal pain in 
female children. 

The present case demonstrates that an 
accurate preoperative diagnosis can be 
made in the clinical absence of a mass, in- 
cluding the determination of whether the 
tumor is cystic or solid, and therefore its 
malignant potential? when roentgeno- 
graphic and ultrasonic studies are utilized. 


REPORT OF A CASE 


J.L., an 8 year old girl, was admitted to the 
St. Luke’s Hospital Center with a 4 day history 
of left-sided abdominal pain that was crampy 
in nature. She had a low grade fever, and 
vomited upon eating or drinking. She had not 





‘ic. І. A supine roentgenogram of the abdomen 
shows an area of amorphous calcification (arrow) 
overlying the right lower portion of the sacrum. 


moved her bowels for 2 days. Physical examina- 
tion revealed the child lying on her right side 
with both legs Hexed. The abdomen was tender, 
particularly in the left lower quadrant, but 
there was no rebound. No masses were pal- 
pable. The white blood cell count was 12,600. 

Roentgenographic and Ultrasonic Findings. A 
supine roentgenogram of the abdomen (Fig. 1) 
demonstrated an area of amorphous calcifica- 
tion overlying the right lower portion of the 
sacrum. Haziness in the pelvis suggested the 
possibility of a mass. Intravenous pyelography 
was then performed and demonstrated dilata- 
tion of the right collecting system from the 
renal pelvis to the level of the pelvic brim, as 
well as the calcification and mass effect in the 
pelvis seen previously (Fig. 2). A lateral roent- 
genogram obtained during the intravenous 
pyelography (Fig. 3) showed the abnormal cal- 
cium density to be located just posterior to the 
anterior abdominal wall. The roentgenographic 
findings of the pelvic mass with dense amor- 
phous calcification causing partial obstruction 
of the right ureter strongly suggested the diag- 
nosis of ovarian teratoma. 

Diagnostic ultrasonic studies were then per- 
formed to confirm this impression, and to de- 


* From the Department of Radiology, St. Luke's Hospital Center, New York, New York. 
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l'1G. 2. An intravenous pyelogram demonstrates dila- 
tation of the right collecting svstem to the level of 
the pelvic brim as well as the amorphous calcific 
densitv. 


termine if the mass was solid or cystic. 
Sonograms of the abdomen and pelvis (Fig. 
4, .7-C) showed a moderately distended bladder 
with an oval sonolucent mass cephalad to It 
and just posterior to the anterior abdominal 
wall. The mass measured 9X6X6 cm. sono- 
graphically. The wall-content interface of the 
mass was smooth and well-defined except in 
the midportion of its anterior wall where a 
sessile sono-opaque structure projected into 
the lumen of the cystic mass. The mass was 
moderately transonic. The position of the sono- 
opaque projection correlated well with the 
position of the amorphous calcific density seen 
roentgenographically. The ultrasonic findings, 
therefore, supported the diagnosis suspected 
roentgenographically, and, in addition, demon- 
strated the cystic quality of the mass. 
Surgical and Pathologic Findings. At opera- 
tion, an oval cystic mass was found attached to 
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the left ovary which had undergone torsion. 
It had a smooth, glistening surface and con- 
tained serous fluid. Histologic section showed 
a delicate cyst wall lined by a stratified cuboidal 
to squamous epithelium. No malignant changes 
were identified. Thickened areas within the 
wall contained bone, cartilage, hair follicles, 
keratin cysts, sweat glands and a few hyper- 
plastic thyroid acini. These findings established 
the pathologic diagnosis of benign cystic tera- 
toma. 


DISCUSSION 


In the present case, the amorphous cal- 
cification seen in the pelvis on the roent- 
genograms suggested the diagnosis of ovar- 
ian teratoma. However, only about one- 
quarter to one-half of reported cases show 
calcification.':®? [n addition, as 1n our case, 
occasionally no mass is palpable." This 1s 
usually due to the difficulty in performing 
adequate abdominal and pelvic examina- 





Fic. 3. A lateral roentgenogram obtained during 
intravenous pyelography shows the calcific density 
(arrow) to be located just posterior to the lower 
anterior abdominal wall. 


OSSEOUS 
COMPONENTS 


DAUGHTER CYST WiTH 
ECTODERMAL COMPONENTS 





FIG. 4. (4-С) Longitudinal ultrasonic sections 
through the abdomen and pelvis demonstrate a 
sonolucent mass superior to the bladder. A sessile 
projection (5) within the mass can be seen in the 
same position where the amorphous calcification 
was shown on the lateral roentgenogram of the 
intravenous pyelography (Fig. 3). 


tions in the presence of marked guarding 
which is frequently encountered with tor- 
sion of ovarian neoplasms. Therefore, occa- 
sions arise in which there is neither evidence 
of calcification in the pelvis roentgeno- 
graphically, nor a mass on physical ex- 
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amination. When these children present 
with pain, then the diagnosis of acute ap- 
pendicitis is frequently made, particularly 
since Ovarian teratomas are more common 
on the right than on the left.*°> Ultrasonic 
evaluation has a contribution to make in 
this entity, whether the patient presents 
with pelvic calcification roentgenographi- 
cally, a masson physical examination, both, 
or neither. It is particularly helpful in fully 
establishing a preoperative diagnosis when 
no mass is palpable, as occurred in our case. 

The recommendations of routine ultra- 
sonic evaluation of the abdomen and pelvis 
in children presenting with acute abdomi- 
nal pain is not always practical; however, 
ultrasonic studies can be extremely useful 
in selected cases of abdominal pain in chil- 
dren. In addition, when there is a known 
mass, 15 usefulness in determining whether 
the mass 1s cystic or solid is now well es- 
tablished. 

Ultrasound represents a diagnostic mo- 
dality which can be used in conjunction 
with other diagnostic procedures, particu- 
larly conventional diagnostic roentgenol- 
ogy, In order to obtain as much pertinent 
information as possible prior to surgery. 


SUMMARY 


A case of cystic ovarian teratoma with 
torsion of its pedicle is reported in a child. 

Roentgenographic and ultrasonic find- 
ings are demonstrated and the value of 
ultrasonic evaluation in conjunction with 
routine roentgenography is discussed. 


Nathaniel Finby, M.D. 
Department of Radiology 
St. Luke’s Hospital Center 
New York, New York 10025 


The authors wish to thank Dr. Robert E. 
McCabe, Jr., for referring this patient for 
roentgenographic evaluation. 
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ULTRASONIC EVALUATION ОЕ MASSES IN 
PEDIATRIC PATIENTS* 


By BARRY B. GOLDBERG, M.D., MARIE A. CAPITANIO, M.D., and 
JOHN A. KIRKPATRICK, M.D. 


PHILADELPHIA, PENNSYLVANIA 


LTRASOUND has been used exten- 

sively to evaluate masses in adults; 
however, there are only scattered reports 
regarding its use in pediatric patients.“ 
Over a 2 year period, 45 patients with 
masses were examined utilizing ultra- 
sound; these included patients in whom 
the lesions were superficial, mediastinal, 
abdominal, and retroperitoneal. By means 
of ultrasound, an attempt was made 
to determine if a mass was cystic, solid, 
or both cvstic and solid. In almost all 
instances the results of the ultrasonic 
examination were correlated with the char- 
acteristics of the lesion obtained either at 
surgerv or autopsy. 


TECHNIQUE 


A commercially available ultrasonic ma- 
chine with a standard 2.25 megaHertz 
transducer was utilized in the study. An 
A-mode type of ultrasonic display was 
used in which the reflections (echoes) pro- 
duced at various tissue interfaces were dis- 
played on an oscilloscopic screen as ver- 
tical deflections. The base-line is calibrated 
in centimeters, allowing for easy measure- 
ment of the size and depth of the mass in 
question. A water-soluble gel was used be- 
tween the transducer and the skin to elim- 
inate any trapped air which would prevent 
adequate transmission of the ultrasonic 
beam. The ultrasonic tracings obtained 
were recorded from the oscilloscope using 
self-developing film. 

After the localization of a mass by either 
palpation or roentgenographic examina- 
tion, the ultrasonic transducer was placed 
on the skin over the area of interest and 


echoes were obtained. The sensitivity was 
then adjusted so that at a low gain setting, 
the reflections from the anterior and pos- 
terior walls of the mass were recorded. A 
second examination was made at a high 
gain setting, and at this level the pattern 
produced by a solid mass filled in with 
echoes, whereas the pattern of a cystic 
mass remained relatively echo-free. A mass 
with solid and cystic components resulted 
in a mixed (complex) pattern (Fig. 1). In 
order to establish the proper sensitivity 
setting, evaluation of a full urinary bladder 
can be used as a substitute for a cystic 
mass and a kidney for a solid one. Initially 
and at the proper low gain setting, only the 
anterior and posterior walls of these struc- 
tures should be recorded. The echoes from 
the posterior wall of the bladder will be 
numerous due to minimal attenuation of 
the ultrasonic beam as it passes through 
the fluid. The gain is then increased until 
the echo-free zone starts to fill in slightly 
with echoes from the edges. At this high 
gain setting, the echo-free zone from the 
kidney should completely fill in. Inciden- 
tally, it was found that the settings used 
were the same as those previously estab- 
lished for detecting and evaluating masses 
in adults.24 However, whereas in adults 
the smallest deep cystic lesion that can be 
detected was found to approximate 25 cm. 
due to the presence of reverberations from 
the overlying structures, in infants and 
children a deep cystic mass as small as 15 
cm. can be detected. When a cystic ultra- 
sonic pattern was thought to be due to 
ascites or pleural effusion, the patient was 
turned without changing the position of 


* Presented at the Fourteenth Annual Meeting of the Society for Pediatric Radiology, Boston, Massachusetts, September 26-27, 


1971. 


From the Department of Radiology, Temple University Health Sciences Center —at Episcopal Hospital and St. Christopher's 


Hospital for Children, Philadelphia, Pennsylvania. 
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FIG. 1. Diagrammatic representation of ultrasonic patterns. 


the transducer; if the fluid was not locu- 
lated it would shift and the echo-free zone 
would disappear.! 
RESULTS 

Forty-five masses were examined in in- 
fants and children ranging in age from the 
newborn period to 14 years. The masses 
were classified into 3 distinct ultrasonic 
patterns as cystic, solid, and complex (a 
combination of the 2). 


TABLE | 


LOCATION OF MASS 


Nia C و‎ Sod Com- 
tic plex 
A. Retroperitoneal 27 9 8 10 
B. Intraabdominal 9 2 6 
C. Chest and Medias- 
tinum 
D. Superficial 
E. Free Fluid Collec- 
tions 
Total az 14 2€ [1 


Twenty-seven of 


them were retroperitoneal in location, 9 
were intraabdominal, 3 were mediastinal, 
and 3 were superficial. In addition, there 
were 2 patients who had ascites and 1 who 


had a pleural effusion. Of the 45 masses, 


TABLE ПА 


ryPE OF MASS 


No. Cys- Solid Com- 
С plex 
A. Retroperitonea 
г. Renal 
a. Normal 6 h 
b. Hydronephrosis 3 ) 
C. Multicystic S S 
d. Polycystic ) › 
e. Wilm's tumor 4 4 
f. Leiomyomatous | 
hamartoma 3. | 2 
g. Neuroblastoma 2 2 
2. Adrenal 
Carcinoma with 
pseudocyst I | 
Ф Retroperitoneal 
Chronic hema- 
toma I 
D —> 


Fic. 3. Wilms’ Tumor. Intravenous urogram reveals distortion of the right calyceal system. Lead marker 


denotes region from which ultrasonic tracings were obtained. Upper pair of ultrasonic tracings (4) ob- 
tained from the abnormal kidney revealed a complex ultrasonic pattern. Lower pair of ultrasonic tracings 
(B) obtained from the normal left kidney revealed, as expected, a solid ultrasonic pattern. 
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A LOW GAIN 





B HIGH GAIN 





liG. 2. Neuroblastoma. Intravenous urogram reveals a right suprarenal mass. Ultrasonic tracings are those of 
a typical solid ultrasonic pattern with filling in of the echo-free zone at high gain. 
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ANTERIOR 










"т | 
а Е 


5 POSTERIOR 


lic. 4. Polycystic Kidneys. Intravenous urogram reveals bilateral infantile polycystic disease of the kidneys. 
Upper (4) and lower (B) pair of ultrasonic tracings are typical complex ultrasonic tracings. 


I4 produced cystic patterns, 20 produced 
solid patterns, and 11 produced complex 
patterns (Table 1). 


RETROPERITONEAL MASSES 


The majority of the masses examined 
were retroperitoneal. In this group of 27, 9 
were cystic, 8 were solid, and 10 were com- 
plex (Table 114). As would be expected, the 
normal kidney and the 2 neuroblastomas 
produced a solid ultrasonic pattern (Fig. 
2). Wilms’ tumor and leiomyomatous 
hamartoma of the kidney produced a 
complex ultrasonic pattern, which in the 
Wilms' tumor was due to areas of necrosis 
and hemorrhage and in the leiomyomatous 
hamartoma was caused bv scattered cvstic 


areas (Fig. 3). In 3 patients with infantile 
polycystic disease of the kidney, there was 
a complex ultrasonic pattern due to the 
minute cysts associated with a propor- 
tionally larger solid component (Fig. 4). 
This was not the case with the 3 hvdro- 
nephrotic kidneys and $ multicystic kid- 
neys in which a cystic ultrasonic pattern 
was predominant, although in several pa- 
tients, echoes were recorded from septa 
between the cysts (Fig. 5). As would be 
expected, an adrenal carcinoma with an 
associated cyst produced a complex pat- 
tern. A retroperitoneal hematoma which 
followed nephrectomy was accurately mea- 
sured before and after aspiration (Fig. 6). 
The collection of fluid did not change con- 
figuration with changes in position of the 


? h 
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A 





Fic. 5. Multicystic Kidney. Roentgenogram reveals a left-sided mass displacing the bowel. Lead marker 
denotes region from which ultrasonic tracing was obtained. Ultrasonic tracings, low gain 7) and high 
gain (B), are those of a prelominantly cvstic ultrasonic pattern. 


patient as would be expected with free 


fluid. 


INTRAABDOMINAL MASSES 

There were 9 patients in this group, in 2 
the mass was within the pelvis (Table 
IIB). Six masses produced a solid ultra- 
sonic pattern, 2 of which were sarcomas. A 
sarcoma which arose in the pelvis had a 
fluid component which was not appre- 
ciated and this is considered to be a missed 
diagnosis, since a complex ultrasonic pat- 
tern should have been detected. A solid 
pattern was obtained from the normal 
liver, a complex pattern from the hepatic 
abscess, and a cystic pattern from the 
cystic mesenchymal hamartoma of the 
liver (Fig. 6). In 1 patient in whom biliary 
atresia was suspected, ultrasound was 
utilized in order to determine the presence 
of a gallbladder. A cystic structure was 
not found, and absence of the gallbladder 
was confirmed at surgery. A cystic pelvic 
mass in a female proved to be an ovarian 
cyst at surgery. 


CHEST AND MEDIASTINAL MASSES 


The masses encountered in the thorax in 
this series included 2 neuroblastomas and 
I sarcoma; each produced a solid ultra- 
sonic pattern (Table пс). Air prevents ade- 
quate penetration of the ultrasonic beam 


TABLE IIB 


TYPE OF MASS 


Cys- Com- 


tic plex 








No. 








B. [ntraabdominal 
1. Liver 
a. Normal 
b. Mesenchymal 
cystic hamar- 
toma 
c. Abscess 
d. Biliary atresia 
e. Neuroblastoma 
. Ovarian cyst 
3. Sarcoma 


[Р] 
) 


ә 


HO = _ — — — 
— 


* One case was incorrectly diagnosed as being solid. At surgery, 
there was a cystic area; therefore, the mass should have been 
classified as complex. 
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BEFORE ASPIRATION Taste HC 


ГҮРЕ OF MASS 


| СОЙ е uss. a Өй 
Мо. : Solid 
tic plex 
C. Chestand Mediastinum 
I. Neuroblastoma 2 
2. Sarcoma | 


J 


and thus it is not possible to examine 
lesions within the lungs; on the other hand, 
lesions involving the pleura or mediastinum 
can be evaluated by ultrasound. 


SUPERFICIAL MASSES 





All 3 superficial masses produced solid 
ultrasonic patterns consistent with the 


500cc REMOVED surgical findings (Table пр). 


FREE FLUID 
In 3 patients with free fluid in the 
pleural or peritoneal cavities, a cystic ultra- 


TABLE IID 


ГҮРЕ OF MASS 


D. Superficia. 
1. Lipoma 2 2 
ds Encephalocele I 





TABLE II E 
TYPE OF MASS 


1200 cc REMOVED | ————— 


(vs. n v Com- 
NO д Solid 
tic plex 
E. Free Fluid CoHections 
1. Pleural effusion I 
2. Ascites 2 2 


< — «Аа 


Fic. 6. Retroperitoneal Hematoma. Serial ultrasonic 
tracings were obtained during the percutaneous 
aspiration of fluid from a left-sided retroperitoneal 
hematoma. Note the progressive decrease in the 
size of the echo-free zone. 








l'1G. 7. Cystic Hamartoma. Ultrasonic tracings are those of a typical cystic ultrasonic pattern recorded from 
the right upper quadrant of the abdomen. Arteriogram confirms the presence of an avascular lesion in 
the liver. 


sonic pattern was found (Table пе). How- pearance of the echo-free zone when the 
ever, unlike loculated fluid or cystic masses, patient was moved without changing the 
there was a significant decrease or disap- placement of the transducer (Fig fee 


cQ / 





2 


тс. 8. Pleural Effusion. Roentgenogram reveals pleural density in right hemithorax. A cystic ultrasonic pat- 
tern is evident in the upper ultrasonic tracing. The lower (inverted) ultrasonic tracing demonstrates dis- 
appearance of the echo-free zone confirming the presence of free pleural fluid 
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CONCLUSIONS 


It is generally agreed that prompt diag- 
nosis and treatment are essential in infants 
and children who have mass lesions of anv 
kind. The addition of an ultrasonic exam- 
ination in such patients has proved to be of 
diagnostic value. Ultrasonic evaluation re- 
quires no preliminary preparation; it 1s 
safe, rapid, and requires no compression or 
palpation of the mass. Ultrasound, of 
course, does not establish the pathologic 
characteristics of a mass lesion, although it 
does provide information as to the depth 
and size of the mass as well as its charac- 
teristics; 7.e., cystic, solid, or a combina- 
tion of the 2. The latter is of some signif- 
icance as cystic masses are likely to be 
benign, solid masses are apt to be malig- 
nant, and complex masses may be either 
benign or malignant. The examination 15 
also helpful in demonstrating the presence 
of free fluid in the pleural or peritoneal 
cavity. 


SUMMARY 


Ultrasound was utilized in the evaluation 
of masses encountered in 45 patients who 
ranged in age from the newborn period to 
I4 years. 

After localization of a mass by palpation 
or roentgenographic examination, the ultra- 
sonic transducer was placed on the skin 
over it. At the proper instrument settings, 
fluid-filled masses produced no echoes, 
whereas solid masses produced multiple 
echoes. 
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Using this technique, it was possible to 
differentiate between cystic and solid 
masses as well as complex ones (a combina- 
tion of the 2) with an accuracy of 98 per 
cent. 

The information supplied by ultrasonic 
examination when used in combination 
with clinical and other laboratory data 
proved to be of diagnostic value. 


Barry B. Goldberg, M.D. 
Department of Radiology 
Episcopal Hospital 

Front Street and Lehigh Avenue 
Philadelphia, Pennsylvania 19125 


REFERENCES 


I. GOLDBERG, B. B., GOODMAN, С. A., and CLEAR- 
FIELD, Н. R. Evaluation of ascites by ultra- 
sound. Radiology, 1970, 96, 15-22. 

GOLDBERG, B. B., and LEHMAN, J. S. Some ob- 
servations on practical uses of A-mode ultra- 
sound. Am. J. RoENTGENOL., Rap. THERAPY & 
NUCLEAR MED., 1969, 707, 198—205. 

GOLDBERG, B. B., Ostrum, B. J., and [sanp, 
H. J. Nephrosonography: ultrasound differ- 
entiation of renal masses. Radiology, 1968, 9o, 
1113-1118. 

4. GOLDBERG, B. B., апі Porrack, Н. M. Differ- 
entiation of renal masses using A-mode ultra- 
sound. ў. Urol., 1971, 705, 765-771. 

g. Howry, D. H. Brief atlas of diagnostic ultra- 
sonic radiologic results. Radio/. Clin. North 
America, 1965, 3, 433-452. 

б. Lister, J., and Levick, К. K. Errors in diagnosis 
in Wilms’ tumor. 7. Pediat. Surg., 1966, 7, 
488-497. 

7. SuruGa, K., Ніка, Y., and NAGASHIMA, К. 
Ultrasonic echo examination as aid 1n diagnosis 
of congenital bile duct lesions. Y. Pediat. Surg., 


1969, Я, 452—456. 


te 


А 
wd 
. 


VoL. 116, No. 3 


THE AMERICAN JOURNAL OF ROENTGENOLOGY 
RADIUM THERAPY AND NUCLEAR MEDICINE 


Editor: TRAIAN LEUCUTIA, M.D. 


Associate Editors: LUTHER W. BRADY, M.D., Russert Н. MORGAN, M.D., and 
Epwanp B. D. NEUHAUSER, M.D. 


Assistant Editors: E. FREDERICK LANG, M.D., for Abstracts and KENNETH L. KRABBENHOFT, M.D. 
Consulting Editorial Board: See front cover. 


Published by: CHARLES C Tuomas, Publisher, 301-327 East Lawrence Avenue, Springfield, Illinois 62717. 


Issued monthly, Annual subscription: United States, U.S. Possessions, U.S. Trusteeships, $25.00; Pan Ameri- 
can Union and Canada, $30.00; other countries, $30.00. Current single numbers, $2.50. Advertising rates sub- 
mitted on application. Editorial office, gor Professional Building, Detroit, Michigan 48201. Office of publication, 
301—327 East Lawrence Avenue, Springfield, Illinois 62717. Information of interest to authors and readers will 


be found on page ii. 








AMERICAN ROENTGEN RAY SOCIETY 


President: T. M. Fullenlove, San Francisco, Calif.; 
President-Elect: J. S. Dunbar, Vancouver, B. C., 
Canada; 7st Vice-President: B. Felson, Cincinnati, 
Ohio; 2nd Vice-President: R. N. Cooley, Galveston, 
Tex.; Secretary: T. F. Leigh, Emory University 
Clinic, Atlanta, Ga. 30322; Treasurer: C. B. Holman, 
Mayo Clinic, Rochester, Minn. $ дот. 

Honorary President: C. L. Sherratt, Detroit, Mich. 

Executive Council: T. M. Fullenlove, J. S. Dunbar, 
B. Felson, T. F. Leigh, C. B. Holman, J. D. Calhoun, 
J. F. Martin, P. A. Riemenschneider, E. C. Klatte, 
J. C. Cook, H. O. Peterson, J. F. Roach, T. Leucutia, 
H. L. Friedell, M. M. Figley, H. Z. Mellins, R. M. 
Scott, S. W. Nelson, Chairman, Ohio State Univ. 
Hosp., 410 W. ioth Ave., Columbus, Ohio 43210. 

Program Committee: T. F. Leigh, P. A. Riemen- 
schneider, T. Leucutia, J. C. Cook, H. O. Peterson, 
J. F. Martin, S. W. Nelson, Tom M. Fullenlove, J. S. 
Dunbar, Chairman, Vancouver, B.C., Canada. 

Publication Committee: К. Ellis, J. L. Gwinn, 
R. H. Greenspan, J. O. Reed, P. A. Riemenschneider, 
Chairman, Santa Barbara, Calif. 

Finance and Budget Committee: H. Z. Mellins, 
R. M. Scott, H. C. Carlson, B. G. Brogdon, J. D. 
Calhoun, Chairman, Little Rock, Ark. 

Committee on Scientific Exhibits: M. Dufresne, 
К. С. Lester, J. F. Martin, Chairman, N. C. Baptist 
Hosp., Winston-Salem, N. C. 27103. 

Advisory Committee on Education and Research: 
M. P. Capp, L. L. Robbins, D. M. Witten, A. R. 
Margulis, E. C. Klatte, Chairman, Indianapolis, 
Ind. 

Representatives on the American Board of Radiol- 
ogy: S. W. Nelson, Columbus, Ohio; C. A. Steven- 
son, Spokane, Wash.; and J. F. Roach, Albany, N. Y. 

Director of Instruction Courses: H. O. Peterson, 
Minneapolis, Minn. 

Manager of the Annual Meeting: J. C. Cook, LL 
14, 3800 Woodward Ave., Detroit, Mich. 48201. 4s- 
soctate Manager: George A. Kling, Detroit, Mich. 

Editor: T. Leucutia, 401 Professional Building, 
Detroit, Mich. 48201. 

Representatize on the Board of Chancellors of the 
American College of Radiology: R. L. Tondreau. 

Seventy-third Annual Meeting: Washington-Hilton 
Hotel, Washington, D. C., October 3-6, 1972. 


AMERICAN RADIUM SOCIETY 


President: Antolin Raventos, Davis, Calif.; Presi- 
dent-Elect: J. М. Vaeth, San Francisco, Calif.; 25? 
Vice-President: J. T. Helsper, Pasadena, Calif.; 2nd 
Vice-President: G. D'Angio, New York, N. Y.; 
Secretary: Felix N. Rutledge, M. D. Anderson Hos- 
pital and Tumor Institute, Houston, Texas 77025; 
Treasurer: Victor A. Marcial, Box 20581, Rio 
Piedras, Puerto Rico 00028. 


Executive Committee: ¥. G. Bloedorn, Chairman, 
Boston, Mass.; Antolin Raventos; J. M. Vaeth; J. T. 
Helsper; G. D’Angio; F. N. Rutledge; V. A. Marcial; 
J. F. Nolan; J. V. Blady. 


Scientific Program Committee: Antolin Raventos, 
Chairman; J. M. Vaeth, Vice-Chairman; J. V. 
Blady; John Hale, Ph.D.; J. T. Helsper; G. C. Lewis. 


Local Arrangements Committee: Chahin M. Chah- 
bazian, Chairman, Colorado Springs, Colo.; Juan A. 
del Regato; W. R. Nelson; Carl W. Boyer; Ivor Fix; 
Everett Shocket. 


Publication Committee: Luther W. Brady, Chair- 
man, Philadelphia, Pa.; Kenneth L. Krabbenhoft; 
Alan F. Schroeder. 


Public Relations Committee: Juan A. del Regato, 
Chairman, Colorado Springs, Colo.; G. E. Hanks; 
H. P. Plenk. 


Janeway Lecture Committee: Milford D. Schulz, 
Chairman, '73; Franz J. Buschke, ’75; Luther W. 
Brady, '77. 


Representatives on the American Board of Radiology: 
Justin J. Stein, Los Angeles, Calif.; Ralph M. Scott, 
Louisville, Ky.; E. Richard King, Richmond, Va. 


Liaison Representatives on the National Council on 
Radiation and. Measurements: Marvin M. D. Wil- 
liams, Rochester, Minn.; Morris J. Wizenberg, Balti- 
more, Md. 


Representative on the Board of Chancellors of the 
American College of Radiology: Juan A. del Regato. 


Fifty-fifth Annual Meeting: Broadmoor Hotel, 
Colorado Springs, Colorado, April 22-26, 1973. 
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PEDIATRIC RADIOLOGISTS—QUO IBIMUS HINCr 


HIS is the eleventh editorial on the 

subject of Pediatric Radiology which 
has appeared in the JounNar over the past 
1о vears- the second one during 1972 
These editorials, most of which document 
the spectacular growth of this subspecialty 
over the past decade, are highly compli- 
mentary; and one gets the impression that 
the onlv possible way to attract attention 
in writing about it would be to declare that 
it 1s vastly overrated. 

We jest! [n the first place, we are not 
about to bite the hand that has fed us so 
generously, if not sumptuously, for the past 
30 vears. Secondly, and more importantly, 
there appears to be no sound justification 
for blanket criticism of a thriving branch of 
radiologv which continues to generate en- 
thusiastic support from all directions. 

After all, there are close to 250 members 
of the 14 year old Socety for Pediatric 
Radiology in the United States, and nearly 
300 registrants participated in the recent 
Ninth Annual Meeting of the European 
Society for Pediatric Radiology in Paris. On 
a purelv local level, no less than 9 Univer- 
sitv of Michigan phvsicians who, during the 
past vear and a half, spent several weeks 
or months in the Radiology Division of 
C. S. Mott Children's Hospital are cur- 
rently in full-scale training in pediatric 
radiology (5) or have taken positive steps 
to obtain such training (4). Two others are 
seriously considering such a move. All of 
this has taken place at an institution which 
has no fellowship training program of its 
Own. 

On the face of it, this appears to be an 
impressive, albeit fortuitous, recruiting 
program, aided and abetted by a new hos- 
pital and interesting case material. Al- 


though we do not know precisely what is 
happening along this line at other medical 
centers, there still appears to be a steadily 
increasing interest among voung phvsicians 
to enter Pediatric Radiologv. So it would 
seem appropriate that we should gird our- 
selves for more intensive efforts toward 
convincing these young people that the 
pediatric approach unquestionably is the 

way for them to go, opening up new fellow- 
ship training programs, as we do so. 

There are, however, several good reasons 
why we should not go at full velocity in this 
direction until we have taken a long, hard 
look at some cold, sobering facts. First of 
all, there are no more than 48 Children's 
Hospitals in the United States and Canada 
with full-time pediatric radiologists. In these 
48 hospitals there are, at most, 105 radi- 
ologv positions, virtually all of which are 
occupied at the present writing. Of even 
greater significance is the fact that the 
average age of the Directors of these Radi- 
ologv Departments is onlv 47. Understand- 
ably, the average age of Associate Staff 
Members is somewhat less. It is quite ob- 
vious that very few of this group will soon 
be rushing to take advantage of the im- 
proved Social Security benefits. recently 
passed bv Congress, so there is no pressing 
need for mass replacement of the incum- 
bents. 

What about full-time pediatric radiolo- 
gists working in medical centers which do 
not have separate Children's Hospitals or 
those practicing in large General Hospitals? 
There are approximately so such individ- 
uals in the United States, and their average 
age is Just below 40. It is clearly evident 
that, for some vears to come, retirement 
attrition will be very low in this group also. 
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Furthermore, there is limited room for ex- 
pansion in this category as long as pediatric 
radiologists refuse to share in the examina- 
tion of adult patients. 

And so we come to a possible answer to 
the question posed in the title of this edi- 
torial, namely: “Where do we go from 
here?" The suggested solution may sound 
heretical to some pediatric radiologists and 
utterly impractical to others, but it 1s not 
completely unrealistic; in fact, it has much 
to recommend it. 

It has been said that pediatric radiolo- 
gists supervise only 20 per cent of children's 
roentgenologic examinations, the remaining 
80 per cent being done by general radiolo- 
gists as well as by family physicians, ortho- 
pedists, and other nonradiologic private 
practitioners. Even if this group were will- 
ing to refer all of their child patients to 
existing pediatric radiologic facilities, it 1s 
just not feasible to do this in the United 
States, although some progress is being 
made in this direction through the blossom- 
ing programs of Community Medicine in 
which certain hospitals are designated as 
Pediatric Centers or as Obstetric and Gvne- 
cologic Centers for cities, counties, or even 
groups of counties. These programs are 
promising at the moment, but little more 
than that. 

It appears that the largest underdevel- 
oped resource for pediatric radiologists lies 
in the remaining medical schools, the sev- 
eral hundred large general hospitals, and 
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the growing number of sizable private- 
practice groups which do not vet have a 
sufficiently large pediatric clientele to war- 
rant a full-time radiologic specialist in the 
pediatric field. If young, well-trained pedi- 
atric radiologists will temporarily forget 
their pride and express a willingness to 
share, however lightly, the adult patient 
load, thev will find themselves in great de- 
mand. The general radiologists in these 
groups must, of course, cooperate in seeing 
to it that the pediatric radiologists’ hard- 
earned talents are not diluted to any sig- 
nificant degree during the transitional 
period leading to full-time pediatric activ- 
itv. There absolutely must be adequate 
facilities, including superb equipment and 
the all-important technologists especially 
trained in the care of infants and children. 

If such a cooperative program can Бе 
consummated, considerable inroads can be 
made into the 80 per cent of infants and 
children who at the present time are not 
receiving the ultimate radiologic care they 
deserve. At the same time those engaged in 
the training of pediatric radiologists may 
proceed in their activities with clear con- 
science and a sense of moral obligation 


fulfilled. 
Јонм F. Horr, M.D. 


C. S. Mott Children’s Hospital 
University of Michigan 
Medical Center 

Ann Arbor, Michigan 48104 
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AMERICAN ASSOCIATION OF 
PHYSICISTS IN MEDICINE 

The American Association of Phvsicists 
in Medicine will hold its winter meeting at 
the Sheraton-Blackstone Hotel, Chicago, 
Illinois, November 3o-December 1, 1972. 

For further information please contact 
Mr. Martin. Rozenfeld, Department of 
Radiology, University of Chicago, Chicago, 
Illinois 66037. 


SYMPOSIUM ON POLYTOMOGRAPHY 
OF THE TEMPORAL BONE 

The 6th Symposium on Polytomography 
of the Temporal Bone will be given under 
the auspices of The Wright Institute of 
Otology at the Community Hospital, 
Indianapolis, Indiana, on February 3 and 4, 
1973. 

The subjects covered are: Basic Anatomv 
of the Temporal Bone; and Technique of 
Polytomographv of the Temporal Bone 
with demonstrations of normal tomograms. 

Pathologic conditions revealed by polv- 
tomography, such as cholesteatoma, ossicu- 
lar chain problems, otosclerosis, fractures, 
foreign bodies, tumors, and congenital 
anomalies will be shown on original tomo- 
grams and the clinical applications dis- 
cussed. 

The number of registrants is limited to 18. 

Inquiries should be directed to: Clifford 
C. Taylor, M.D., The Wright Institute of 
Otology, Inc., Community Hospital of 
Indianapolis, Inc., 1500 North Ritter Ave- 
nue, Indianapolis, Indiana 46219. 


THIRD ANNUAL ASPEN RADIOLOGY 
CONFERENCE 

The Third Annual Aspen Radiology 
Conference will be held March 5-9, 1973 
at the Aspen Institute for Humanistic 
Studies, Aspen, Colorado. 

The Conference is designed for physicians 
and scientists interested in diagnostic radi- 
ology, nuclear medicine and radiation ther- 
apy and will explore the impact of clinical 





and technological advances on radiologic 
practice. 

The topics for discussions will include 
advances in bone, chest, gastrointestinal, 
and neuroradiology involving a triradio- 
logic approach. Each day will survey the 
advances in a single radiology subdivision 
with independent diagnostic, nuclear medi- 
cine and therapy sessions. Small group dis- 
cussions and refresher courses on these 
topics in each of the radiologic subdivisions 
will be held in the afternoons. 

The Conference Faculty includes: Her- 
bert Abrams, M.D., Harvard University; 
Bengt Bjarngard, Ph.D., Harvard Univer- 
sitv; Frederick Bonte, M.D., University of 
Texas; Donald Brown, M.D., University of 
Colorado; Robert Shalek, Ph.D., M. D. 
Anderson Hospital; Marvin Daves, M.D., 
University of Colorado; Alexander Gott- 
schalk, M.D., University of Chicago; C. J. 
Karzmark, Ph.D., Stanford University; 
Bowen Keller, Ph.D., University of Roch- 
ester; Merle K. Loken, M.D., University of 
Minnesota; William Martel, M.D., Uni- 
versity of Michigan; Harry Mellins, M.D., 
Harvard University; Mary Lou Meurk, 
B.A., Mount Zion Hospital, San Francisco; 
Thomas H. Newton, M.D., University of 
California; Theodore Phillips, M.D., Uni- 
versity of California; James Quinn, III, 
M.D., Northwestern University; Philip 
Rubin, M.D., University of Rochester, 
New York; and James Youker, M.D., 
Medical College of Wisconsin. 

Further information may be obtained 
from Maurice O'Connor, M.D., Conference 
Director, Division of Radiologv, Denver 
General Hospital, Denver, Colorado 80204. 


SIXTEENTH ANNUAL POSTGRADUATE 
COURSE IN DIAGNOSTIC 
RADIOLOGY 


The Department of Radiologv and Con- 
tinuing Education in Health Sciences of the 
University of California, San Francisco, 
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announces the Sixteenth Annual Postgrad- 
uate Course in Diagnostic Radiology which 
will be held at the Fairmont Hotel, San 
Francisco, March 12-16, 1973. 

This Course is designed to provide a 
survey of selected subdivisions of diagnostic 
radiologv for the radiologist in clinical prac- 
tice. The faculty of this Course is comprised 
of the Facultv of the Department of Radi- 
ologv, University of California School of 
Medicine, San Francisco and an inter- 
national Guest Faculty. 

The Guest Faculty includes: Wylie J. 
Dodds, M.D., Milwaukee, Wisconsin; Kent 
Ellis, M.D., New York, New York; Melvin 
M. Figley, M.D., Seattle, Washington; 
Robert G. Fraser, M.D., Montreal, Canada; 
John A. Kirkpatrick, Jr, M.D., Phila- 
delphia, Pennsylvania; George R. Leopold, 
M.D., San Diego, California; William 
Martel, M.D., Ann Arbor, Michigan; 
Harry Z. Mellins, M.D., Boston, Massa- 
chusetts; Leo G. Rigler, M.D., Los Angeles, 
California; Professor Eric Samuel, Edin- 
burgh, Scotland; Edward B. Singleton, 
M.D., Houston, Texas; David M. Witten, 
M.D., Birmingham, Alabama; and William 
B. Young, M.D., London, England. 


AN INTRODUCTION TO DIAGNOSTIC 
ULTRASOUND 

Columbia University College of Physi- 
cians and Surgeons presents a postgraduate 
medicine course titled, “An Introduction to 
Diagnostic Ultrasound," April 12 and 13, 
1973 under the direction of Donald L. 
King, M.D., of the Department of Radi- 
ology. 

Presentations will include discussion of 
the physics, technology and instrumenta- 
tion, and applications of pulse-echo ultra- 
sound, with emphasis on echoencephalog- 
raphy, echocardiography and ultrasonogra- 
phy. 

The presentations on ultrasonic imaging 
applications will include discussion of imag- 
ing renal and other abdominal masses and 
organs, a discussion of imaging in obstetrics 
and gynecology and discussion of a new 
application, ultrasonic imaging of the heart. 
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For further information and application 
forms, please write to Melvin D. Yahr, 
M.D., Associate Dean, College of Physi- 
cians and Surgeons, Columbia University, 
630 West 168th Street, New York, New 
York 10032. 


THIRD INTERNATIONAL CONGRESS OF 
THE INTERNATIONAL RADIATION 
PROTECTION ASSOCIATION 
(IRPA) 

This Congress will be held in the Wash- 
ington-Hilton Hotel, Washington, D.C., 
September 9-14, 1973. 

The IRPA was formed in 1966 to pro- 
mote international contacts and coopera- 
tion among those engaged in health physics 
and radiation protection work; to provide 
for discussion of the scientific and practical 
aspects of the protection of man and his 
environment from ionizing radiations: to 
serve as an international clearing house of 
scientific activities in radiation protection: 
and thereby to facilitate the utilization of 
radiation and nuclear energy for the benefit 
of mankind. 

IRPA accepts as members individuals 
who are members of affiliated national or 
regional societies. It does not infringe upon 
the autonomy of the affliated society, 
which is free to function effectively in radi- 
ation protection activities of local, na- 
tional, or regional interest. Approximately, 
6,300 members in some 60 countries, repre- 
senting 21 professional societies are cur- 
rently affiliated with IRPA. 

The Third International Congress 15 
hosted bv the Health Phvsics Society of the 
United States of America. 

The Scientific Sessions and the Exhibi- 
tion of the Congress will cover all aspects of 
radiologic protection from both ionizing 
and non-ionizing radiations. The details of 
the sessions will depend upon the papers 
accepted. 

A modified rapporteur system of presen- 
tation is planned for the great majority of 
papers accepted, combined with panels, 
svmposia, and discussion groups in which 
the authors are expected to play a very 


690 


important role in contributing to lively 
discussion. It is anticipated that relatively 
few papers will be presented orally by their 
authors. All accepted papers, however, will 
be published in their full form in the Pro- 
ceedings of the Congress. 

Abstracts must be submitted before 
January 15, 1973. 

For further information please contact 
Mr. John C. Villforth, Secretary, Bureau of 
Radiological Health, FDA, боо Fishers 
Lane, Rockville, Maryland 20852, USA. 
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FIFTH INTERNATIONAL CONGRESS 
OF RADIATION RESEARCH 

The Fifth International Congress of 
Radiation Research will be held in Seattle, 
Washington, USA, July 14-20, 1974. 

A brochure has recently been mailed to a 
large list of radiation research workers. 

If you have not received a brochure and 
are interested in obtaining details of this 
meeting, please write to: Dr. W. K. Sin- 
clair, Secretary-General, Argonne National 
Laboratory, Argonne, Illinois 60439, USA. 
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BOOK REVIEW 








PROGRESS IN PEDiATRIC Raprorocv. Volume 3: 
Genito-urinary Tract. Edited by H. K. 
Kaufmann, Basel. Cloth. Pp. 380, with 209 
figures. Price, $29.00. Year Book Medical 
Publishers, 35 East Wacker Drive, Chicago, 
Ill. 60601, 1970. 


The editor of this book has accomplished a 
remarkable task in presenting a true look at the 
progress in pediatric radiology, as the title in- 
dicates. He has been able to collect the ex- 
perience and opinions of many well known 
authors and incorporate them in a book which 
serves a much needed gap in this field. All 
topics discussed are unusually well covered but 
several deserve special mention because the 
information is quite pertinent. 

Pediatric radiographic technique is an area 
of considerable difference of opinion. among 
Radiologists and Technicians. The discussions 
presented in the book represent those tech- 
niques which men of experience have found 
most useful in their practice. The chapter on 
Radiation Exposure due to Urinary Tract 
Disease is especially valuable. It gives a very 
vivid description of the comparative radiation 
dose for all methods of recording of the radio- 
graphic image in use today and again em- 
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phasizes the extreme low dose required in video 
tape recording. 

The reader will also find interesting reading 
and illustrations on arteriography, inferior vena- 
cavagraphy, intersex, congenital anomalies, 
and the intra-uterine fetus, Just to mention a 
few areas covered. 


James F. Martin, M.D. 
BOOKS RECEIVED 


EvaruarioN OF RENAL FUNCTION AND DISEASE 
WITH RADIONUCLIDES. Editor, M. Donald Blaufox, 
Albert Einstein College of Medicine, Bronx, N. Y. 
Volume 2 of Progress in Nuclear Medicine. Cloth. 
Pp. 315, with some figures. Price, $24.50. Univer- 
sity Park Press, Chamber of Commerce Building, 
Baltimore, Md. 21202, 1972. 

THE UPPER Cervical SPINE: REGIONAL ANATOMY, 
PATHOLOGY AND TRAUMATOLOGY; A SYSTEMATIC 
RADIOLOGICAL ATLAS AND Ткхтвоок. By Detlef 
von Torklus and Walter Gehle, Orthopaedic 
Clinic and Outpatient Department, University 
Hospital, Hamburg. Translated by L. S. Michaelis. 
Cloth. Pp. ror, with many illustrations. Price, 
$15.00. Grune & Stratton, Inc., 111 Fifth Avenue, 
New York, N. Y. 10003, 1972. 

COMMISSARIAT A L'ENERGIE ATOMIQUE. Rapport 
annuel 1971. Paper. Pp. 183, with many illustra- 
tions. Commissariat à l'Energie Atomique, 29-33 
Rue de la Fédération, Paris XV, France, 1972. 
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SOCIETY PROCEEDINGS 











MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN ROENTGEN Ray SOCIETY 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual Meeting: Washington-Hilton 
Hotel, Washington, D. C., October 3-6, 1972. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. Felix N. Rutledge, M. D. Anderson Hos- 
pital and Tumor Institute, Houston, Texas 77025. An- 
nual Meeting: Broadmoor Hotel, Colorado Springs, 
Colorado, April 22-26, 1973. 

RADIOLOGICAL SOCIETY OF NORTH AMERICA 
Secretary, Dr. Hillier L. Baker, Jr., Mayo Clinic, Roch- 
ester, Minn. 55901. Annual Meeting: Palmer House, 
Chicago, Ill., November 26-December 1, 1972. 

AMERICAN COLLEGE OF RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago, Ill. 60606, Annual meeting: San Fran- 
cisco, Calif., April 2-7, 1973. 

SECTION ON RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. Antolin Raventos, Davis, Calif. Annual 
Meeting: New York, N. Y., June 24-28, 1973. 

AMERICAN Водар or RADIOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should 
be directed to Kahler East, Rochester, Minn. 55901. 

Oral examinations will be held in the following cities 
during the next 2 years: Atlanta, Ga., Dec. 4-8, 1972, 
Sheraton-Biltmore Hotel; Chicago, Ill., June 4-8, 1973, 
Marriott Motor Hotel; and Dallas, Tex., Dec. 3-7, 1973, 
Statler Hilton Hotel. 

Written examinations are scheduled in 13 large centers. 

Applications must be received in the Board Office 
before Sept. 30 of the year preceding the one in which the 
candidate wishes to be examined. 

Deadline for filing applications for any examination in 
1973 was September 30, 1972. 

AMERICAN Boarp or NUCLEAR MEDICINE, Inc. A Conjoint 
Board of the American Boards of Internal Medicine, 
Pathology and Radiology and sponsored by the Society 
of Nuclear Medicine. 

Chairman, Dr. Merrill A. Bender, Suite 2402, 211 E. 
43rd St., New York, N. Y. 10017. 

Examination for certification in the Specialty of Nu- 
clear Medicine will be given April 7, 1973. The deadline 
for filing application forms is January 1, 1973. 

AMERICAN ASSOCIATION OF PHYSICISTS IN MEDICINE 
Secretary, D. John Wright, Ph.D., Department of Ra. 
diology, Temple Univ. Health Sciences Center, Phila- 
delphia, Pa. 19140. Annual Meeting in Chicago, Ill., 
Sheraton-Blackstone Hotel, Nov. 30 and Dec. 1, 1972. 

AMERICAN SOCIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Herman D. Suit, Radiation Medicine, 
Massachusetts General Hospital, Boston, Mass. 02114. 
Annual Meeting: Biltmore Hotel, Phoenix, Ariz., Novem- 
ber 1-4, 1972. 

AMERICAN INsTITUTE OF ULTRASOUND IN MEDICINE 
Secretary, John M. Reid, Ph.D., 556 18th Ave., Seattle, 
Wash. 98122. Annual Meeting. 

AMERICAN SOCIETY OF NEURORADIOLOGY 
Secretary, Dr. David O. Davis, Department of Radiology, 
дот Twenty-third St., N. W., Washington, D. C. 20037. 
Annual Meeting, Boston, Mass., April 26-28, 1973. 

THIRTEENTH INTERNATIONAL CONGRESS or RADIOLOGY 
President-Elect, Dr. Juan Gómez López. Secretary Gen- 
eral, Dr. José Bonmatí, Lagasca, 27 Madrid т, España. 
Meeting: Madrid, Spain, Oct. 15-20, 1973. 


INTERNATIONAL SOCIETY OF RADIOLOGY 
Hon. Secretary-Treasurer, Prof. Eric Samuel, Radiologist- 
in-Charge, The Royal Infirmary, Edinburgh EH3 
9 Y-W, Scotland. 

ELEVENTH INTER-AMERICAN CONGRESS OF RADIOLOGY 
Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer Hospital, 2215 North Cascade Ave., 
Colorado Springs, Colorado 80907. Meeting: Bogota, 
Colombia in 1975. 

INTER-AMERICAN COLLEGE OF RADIOLOGY 
President, Dr. Miguel Dao y Dao, Apartado Postal 
14213, Candelaria, Caracas, Venezuela, S.A. 

Secretary General, Dr. Rubén Merenfeld, Instituto 
Diagnéstico, Apartado Postal 14213, Candelaria, Cara- 
cas, Venezuela, S.A. Meeting: Bogotá, Colombia in 1975. 

THIRD CONGRESS OF THE EUROPEAN ASSOCIATION OF 
RADIOLOGY 
Meeting in June, 1975 in Edinburgh, Scotland. 

SECOND ASIAN AND OCEANIAN CONGRESS OF RADIOLOGY 
Honorary Secretary, Dr. J. J. Martin, Box 805 F., G.P.O., 
Melbourne, зоот, Australia. 

Meeting in 1975. 

ALABAMA CHAPTER OF ACR 
Secretary-Treasurer, Dr. Lowry R. Young, Jr., 905 
Madison St., Huntsville, Ala. 35801. Meets time and 
place of Alabama State Medical Association. 

ALASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Bruce C. Wright, Providence Hospital, 
Anchorage, Alaska. Meets third Wednesday each month. 

AMERICAN THERMOGRAPHIC SOCIETY 
Secretary-Treasurer, Dr. Marc. S. Lapayowker, Depart- 
ment of Radiology, Temple Univ. Hosp., 3401 N. St., 
Philadelphia, Pa. 19140. Meets at New York-Hilton 
Hotel, June 23 and 24, 1973. 

Arizona RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Wesley S. Fee, 2421 E. 6th St., Tucson, 
Ariz. 85719. Two regular meetings a year. Annual meet- 
ing at time and place of State Medical Association and 
interim meeting six months later. 

Ark-La-TEx RADIOLOGICAL SOCIETY 
Secretary, Dr. Erich K. Lang, Confederate Memorial 
Medical Center, LSU School of Medicine, Shreveport, 
La. 71101. 

ARKANSAS CHAPTER OF ACR 
Secretary-Treasurer, Dr. David H. Newbern, 4301 W. 
Markham, Little Rock, Ark. 72205. Meets twice annu- 
ally, the Spring Meeting being in conjunction with 
and at the place of the State Medical Association. 

ASSOCIATION OF UNIVERSITY RADIOLOGISTS 
Secretary-Treasurer, Dr. Melvyn H. Schreiber, 2909 
Dominique Dr., Galveston, Tex. Annual Meeting, Van- 
couver, B. C., Canada, May 9-12, 1973. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Ernst Ruder, Dept., of Radiol., 
Crawford Long Memorial Hosp., Atlanta, Ga. 30308. 
Meets on four Thursday evenings during the academic 
year at a time announced in early September of each 
year, at the Academy of Medicine, Atlanta, Ga., at 
8:00 P.M. 

BAVARIAN-AMERICAN RADIOLOGIC SOCIETY 
Secretary, Lucien F. Burke, Maj. MC, Radiol. Service, 
US Army Gen. Hosp., Frankfurt, APO, New York 
09757- 

BLockLEv RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. R. John Gould, 41 Lombardy 
Rd., Drexel Hill, Pa. 19026. 

BLuEGRASS RADIOLOGICAL SOCIETY 

P Secretary- Treasurer, Dr. Eugene Slusher, Lexington 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Clinic, 1221 S. Broadway, Lexington, Ky. 40504. The 

Society meets once each month during the school year. 
Bronx RADIOLOGICAL Society, New York STATE, СНАР- 

TER ACR 

Secretary-Treasurer, Dr. Leon J. Corbin, 1369 Rosedale 

Ave., Bronx, N. Y. 10472. Meets 4 times a year. 

BROOKLYN RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Sarah Lieberson, 1298 St. Marks 
Ave., Brooklyn, N. Y. 11213. Meets first Thursday of 
each month, October through June. 

BurraLo RADIOLOGICAL SOCIETY 
Secretary, Dr. Ru-Kan Lin, 19: North St., Buffalo, N. Y. 
14201. Meets second Monday evening each month, Oc- 
tober to May inclusive, at University Club. 

CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets semian- 
nually in San Francisco and Los Angeles. 

CALIFORNIA RADIOLOGICAL SOCIETY, CALIFORNIA CHAPTER 
or ACR 
Secretary-Treasurer, Dr. John L. Gwinn, 46:0 Sunset 
Blvd., Los Angeles, Calif. goo27. 

CATAWBA VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Emmett R. White, P.O. Box 1o, Ruther- 
ford College, N. C. 28671. Meets every Thursday, Dept. 
of Radiology, Valdese General Hosp., Valdese, N. C., at 
12:30 P.M. 

CENTRAL New YORK RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. John Sanborn, Radiology De- 
partment, Crouse-Irving Memorial Hosp., Irving Ave., 
Syracuse, N. Y. 13210. Meets first Monday each month 
October through May. 

CENTRAL OHIO RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Terry Meyer, 175 S. Merkle Rd., 
Columbus, Ohio 43209. Meets second Thursday in Oc- 
tober, November, January, and March 15, and May r9 
at Fort Hayes Hotel, Columbus, Ohio. 

CHICAGO RADIOLOGICAL SOCIETY, Division OF THE ILLINOIS 
RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Raymond L. Del Fava, 355 
Ridge Ave., Evanston, Ill. 60201. Meets third Thursday 
of each month, October to April, except December, at the 
Bismarck Hotel, Chicago, Ill. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Daniel E. Wertman, 11311 
Shaker Blvd., Cleveland, Ohio 44104. Meetings at 7:00 
P.M. on fourth Monday of Octeber, November, January, 
February, March and April. 

COLORADO RADIOLOGICAL Society, CHAPTER OF ACR 
Secretary, Dr. Jerome D. Sutherland, 3705 E. Colfax 
Ave., Denver, Colo, 80206. Meets third Friday of each 
mone at Denver Athletic Club from September through 

ay. 

Connecticut VALLEY RADIOLOGIC SOCIETY 
Secretary, Dr. Carl W. Scheer, 335 Cook Ave., Meriden, 
Conn. 06450. Meets in April and October. 

DarLLAs-FonT WORTH RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Norman L. Presley, 222 Medical 
Tower, 1550 W. Rosedale, Fort Worth, Tex. 76104. 
Meets the 3rd Monday of every month at 6:30 P.M., at 
the Cibola Inn, Arlington, Tex. 

DELAWARE CHAPTER OF ACR 
Secretary, Dr. Seymour R. Kaplan, Kent Gen. Hosp., 
Dover, Del. 19901. 

East Bay RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Peter E. Kane, Children’s Hosp. 
Med. Ctr., Oakland, Calif. 94509. Meets first Thursday 
each month, Oct. through May, at University Club, 
Oakland, Calif. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. George H. Wood, 205 Medical 
Arts Bldg., Knoxville, Tenn. 37902. Meets in January 
and September. 

FLORIDA RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Ralph C. Aye, Tampa General Hospital, 
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Tampa, Fla. 33606, Meets twice annually, in the spring 
with the annual State Society Meeting and in the fall. 

FLoRiDA West Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. J. C. Hewitt, 1 Davis Blvd., 
Tampa, Fla. 33606. Meets in January, March, May, 
July, September and November. 

GEORGIA RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. Richard S. Colvin, Emory University 
Clinic, Atlanta, Ga. 30322. Meets in spring and fall at 
Annual State Society Meeting. 

GREATER CINCINNATI RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER LOUISVILLE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

GREATER Miami RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Stanley I. Worton, 1400 N.W. 
roth Avenue, Miami, Florida 33136. Meets monthly, 
third Wednesday at 8:00 P.M. at various member hos- 
pitals, Miami, Fla. 

GREATER Sr. Louis SOCIETY or RADIOLOGISTS 
Secretary- Treasurer, John J. Lang, 507 Fairways Circle, 
St. Louis, Mo. 63141. 

Hawai RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Ghim L. Yeoh, 1481 King St., 
Ste. 202, Honolulu, Hawaii 96814. Meets third Monday 
of each month at 7:30 P.M. 

HEALTH Puvsics SOCIETY 
Secretary, John H. Pingel, Argonne National Laboratory, 
9700 S. Cass Ave., Argonne, lll. 60439. Annual Meeting: 
Deauville Hotel, Miami Beach, Fla., June 17-21, 1973. 

Houston RADIOLOGICAL SOCIETY 
Secretary, Dr. Neill B. Longley, 6436 Fannin, Suite 601, 
Houston, Tex. 77025. Meets fourth Monday of each 
month, except June, July, August and December, at 6:00 
P.M., at 103 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025. 

IDAHO STATE RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Hugh P. Smith, Jr., 130 E. 
Bannock, Boise, Id. 83702. Meets in the spring and fall. 

ILLINOIS RADIOLOGICAL Society, Inc., CHAPTER or ACR 
Secretary, Dr. B. Jay Hill, Mercy Hospital, Stevenson 
at King Drive, Chicago, Ill. 60616. Meets in the spring 
and fall. 

INDIANA RoENTGEN SOCIETY, Inc., CHAPTER OF ACR 
Secretary, Dr. L. Ray Stewart, 852 S. Alvord Blvd., 
Evansville, Ind. 47714. 

Iowa RADIOLOGICAL Society, CHAPTER OF ACR 
Secretary-Treasurer, Dr. John Huston Jr., 1948 First 
Ave. N.E., Cedar Rapids, lowa 52402. Luncheon and 
business meeting during annual session of Iowa State 
Medical Society. The scientific section is held in the 
autumn. 

KANSAS RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Ralph H. Baehr, 310 Medical 
Arts Bldg., Topeka, Kan. 66604. Meets in spring with 
State Medical Society and in winter on call. 

KENTUCKY CHAPTER OF ACR 
Secretary-Treasurer, Dr. Joseph G. Whelan, Jr., 1313 
St. Antony Place, Louisville, Ky. 40204. Meets in April 
and September. 

Kincs County RADIOLOGICAL SOCIETY 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N.Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 

KNOXVILLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

LONG ISLAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Jerome Zwanger, 1200 Stewart Ave., 
Garden City, N. Y. 11533. Meets monthly. 
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Los ANGELES RADIOLOGICAL SOCIETY 
Secretary, Dr. Gabriel H. Wilson, UCLA Center for 
Medical Sciences, Los Angeles, Calif. goo24. Meets sec- 
ond Wednesday of month in September, November, Jan- 
ary, April and June at Los Angeles County Medical 
Association Building, Los Angeles, Calif. Midwinter 
Radiological Conference, Century Plaza Hotel, Los 
Angeles, Calif. 90067, Feb. 2-4, 1973. 

Lourstana RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary- Treasurer, Dr. Robert T. Cook, Southern Bap- 
tist Hosp., 2700 Napoleon Ave., New Orleans, La. 70115. 

[.00151АХА-ТЕХАЅ GULF Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Tex. 77701. 

MAINE RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Richard W. Taylor, Radiology 
Department, St. Mary’s General Hospital, Lewiston, 
Maine 04240. Meets in June, September, December and 
April. 

Матан RADIOLOGICAL SOCIETY, CHAPTER ОЕ ACR 
Secretary, Dr. George Burke, 4000 North Charles St., 
Baltimore, Md. 21218. 

MASSACHUSETTS RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Norman L. Sadowsky, The Faulkner 
Hosp., 1153 Centre St., Jamaica Plain, Mass. 02130. 

MEMPHIS ROENTGEN SOCIETY 
Secretary-Treasurer, Dr. Jerry C. Phillips, The Uni- 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter C. Chandler Bldg., 865 Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday Oct. through 
May at the University Club. 

MIAMI VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Darwood B. Hance, Reid Memorial Hos- 
pital, Richmond, Ind. Meets third Thursday of fall, 
winter and spring months at 7:30 P.M. at Miami Valley 
Hospital, Dayton, Ohio. 

MICHIGAN RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. George A. Kling, Harper Hos- 
pital, 3825 Brush St., Detroit, Mich. 48201. Meets 
monthly, first Thursday, October through May, at 
David Whitney House, 1010 Antietam, at 6:30 P.M. 

Mip-Hupson RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 P.M., first Wednesday of each 
month, September to May. 

MILWAUKEE RoENTGEN Ray SOCIETY 
Secretary-Treasurer, Dr. Thomas C. Lipscomb, 1004 
North Tenth St, Milwaukee, Wis. 53233. Meets 
monthly on fourth Monday, October through May, at 
University Club. 

MiNNEsOTA RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary- Treasurer, Dr. Harlan W. Hawkinson, 6 Buf- 
falo Rd., St. Paul, Minn. $5110. Meets twice annually, 
fall and winter. 

Ра STATE RADIOLOGICAL SOCIETY, CHAPTER OF 
A 
Secretary-Treasurer, Dr. Nancy W. Burrow, 1327 Peach- 
tree St., Jackson, Miss. 39202. Meets third Thursday of 
each month at the Heidelberg Hotel, Jackson, at 6:00 
P.M. 

Missouri RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Ronald G. Evens, Mallinckrodt 
Institute of Radiology, 510 S. Kingshighway, St. Louis, 
Mo. 63110. 

MONTANA RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Dexter W. Johnson, Columbus Hosp., 
Great Falls, Mont. 59401. 

NEBRASKA CHAPTER OF ACR 
Secretary-Treasurer, Dr. John T. McGreer, III, 924 
Sharp Bldg., Lincoln, Nebr. 68508. Meets third Wednes- 
day of each month at 6 p.m. in Omaha or Lincoln. 

NEVADA RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. William G. Arbonies, 887 Marsh, Reno, 
Nev. 89520. 
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New ENGLAND RoeNTGEN Ray Society 
Secretary, Dr. Stefan C. Schatzki, 1180 Beacon St. 
Brookline Mass. 02146. Meets the third Friday of each 
month, October through April, excluding December, at 
The Longwood Towers, 20 Chapel Street, Brookline, 
Mass., at 4:30 P.M. 

New HAMPSHIRE ROENTGEN Ray SOCIETY, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. Edward P. Kane, Claremont 
Gen. Hosp., Claremont, N. H. 03743. Meets four to six 
times yearly 

New Mexico Society or Rapro.ocists, CHAPTER OF ACR 
Secretary, Dr. Carole К. Simmons, Dept. of Radiol., Pres- 
byterian Hospital Center, Albuquerque, N. M. 87106. 
Four meetings annually, three held in Albuquerque, 
N. M., and one held at time and place of New Mexico 
State Medical Society annual meeting. 

New ORLEANS RADIOLOGICAL Society, Inc. 

Secretary- Treasurer, Dr. Jimmy L. Mains, P.O. Box 446, 
Gretna, La. 70053. Meets bimonthly at local restaurants 
selected by the President. 

New YORK RoENTGEN SOCIETY 
Secretary-Treasurer, Dr. Howard R. Gould, 153 West 
11th Street, New York, N. Y. 10011. Meets monthly on 
the 3rd Monday at the New York Academy of Medicine 
at 4:30 P.M. Annual Spring Conference, Waldorf-Astoria 
Hotel, New York, N. Y., Apr. 26-28, 1973. Further in- 
formation may be obtained from Dr. Albert A. Dunn, 
Roosevelt Hosp., New York, N. Y. 10019. 

New York STATE CHAPTER OF ACR 
Secretary- Treasurer, Dr. John J. Magovern, 74 N. Village 
Ave., Rockville Centre, N. Y. 11570. 

NORTH CAROLINA CHAPTER OF ACR | 
Secretary- Treasurer, Dr. James F. Martin, 300 S. Haw- 
thorne Road, Winston-Salem, N. C. 27103. 

NORTH DAKOTA RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Marshall Landa, 1702 13th St., So., 
Fargo, N. D. 58102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. 

NORTH FLORIDA RADIOLOGICAL SOCIETY 
Secretary, Dr. David F. Bew, University Hospital or 
Jacksonville, 655 W. Eighth Street, P.O. Box 2751, 
Jacksonville, Florida 32203. Meets quarterly 1n March, 
June, September and December. 

NORTHEASTERN OKLAHOMA RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Theodore J. Brickner, Jr., 5919 
S. Gary Place, Tulsa, Okla. 74110. 

NORTHEASTERN NEW YORK RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert C. Friedman, 325 Presidential Way, 
Guilderland, N. Y. 12085. Meets in Albany area on third 
ا‎ of October, November, March, April, and 
мау. 

NORTHERN CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets quarterly. 

NorTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Julian B. Holt, 3704 Mission Ave., Suite 
26, Carmichael, Calif. 95608. Meets fourth Monday of 
Sept., Nov., Jan., March and May at Aldo’s Restaurant 
in Sacramento. 

NORTHWESTERN NEw YORK RADIOLOGICAL SOCIETY 
Secretary, Dr. Barbara E. Chick, Glens Falls Hospital, 
Glens Falls, N. Y. 12801, 

NORTHWESTERN Онто RADIOLOGICAL SOCIETY 
Secretary, Dr. Vito J. Zupa, Mercy Hospital, Department 
of Radiology, Toledo, Ohio. 

Онто STATE RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Thomas F. Ulrich, Barberton Citizens 
Hospital, Barberton, Ohio 44203. 

Der. nam STATE RADIOLOGICAL SOCIETY, CHAPTER OF 
A 
Secretary, Dr. George H. Ladd, 4616 Denison, Muskogee, 
Okla. 74401. Meets in January, May and October. 
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OrANGE County RADIOLOGICAL SOCIETY 
Secretary, Dr. Norman Arnett, 400 North Pamona, Ful- 
lerton, Calif. 92632. Meets on fourth Tuesday of the 
month, excluding June, July, August, and December, at 
oa Orange County Medical Association Bldg., Orange, 

ali 

OREGON STATE RADIOLOGICAL Society, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Ronald W. Philips, 2305 Wash- 
ington, Milwaukie, Ore. 97222. Meets on second Wed- 
nesday of month, October through April, at the Univer- 
sity Club, Portland, Ore. 

ORLEANS PARISH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Paciric NORTHWEST RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert S. Miller, 13753 S.W. 
Farmington Rd., Beaverton, Oregon 97005. Annual 
meeting: Benson Hotel, Portland, Ore., May 11-13, 1973. 

PENNSYLVANIA RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Theodore A. Tristan, Harrisburg Poly- 
clinic Hosp., Harrisburg, Pa. 17105. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. Howard M. Pollack, Department of Radi- 
ology, Episcopal Hospital, Philadelphia, Pa. 19125. 
Meets first Thursday of each month at 5 P.M., from Octo- 
ber to May in Thompson Hall, College of Physicians. 

PITTSBURGH ROENTGEN SOCIETY 
Secretary, Dr. Stephen C. Bruno, Shadyside Hospital, 
5230 Centre Ave., Pittsburgh, Pa. 15232. Meets second 
Wednesday of month, October through June, at Park 
Schenley Restaurant. 

RADIATION RESEARCH SOCIETY 
Executive Secretary, Richard J. Burk, Jr., 4211 39th St., 
N.W., Washington, D. C. 20016. Annual Meeting: 
St. Louis, Mo., April 29-May 2, 1973. 

RADIOLOGICAL SOCIETY or CONNECTICUT, INC., CHAPTER 
or ACR 
Secretary- Treasurer, Dr. Carl W. Scheer, 335 Cook 
Ave., Meriden, Conn. 06450. Meetings are held quarterly. 

RADIOLOGICAL SOCIETY OF GREATER CINCINNATI 
Secretary-Treasurer, Dr. Alvin Nathan, c/o Academy of 
Medicine, 320 Broadway, Cincinnati, Ohio 45202. Meets 
first Monday of each month at Cincinnati Academy of 
Medicine. 

RADIOLOGICAL SOCIETY OF GREATER Kansas CITY 
President-Secretary, Dr. Arch W. Templeton, Univ. of 
Kansas Med. Ctr., Kansas City, Kansas 66103. Meets 5 
times a year on given dates. 

RADIOLOGICAL SOCIETY or LOUISIANA, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Robert T. Cook, 1820 Octavia 
St., New Orleans, La. 70115. Meets semiannually during 
аы State Medical Society meeting and 6 months 
ater. 

RADIOLOGICAL SOCIETY or NEw JERSEY, CHAPTER OF ACR 
Secretary, Dr. Sidney Ketyer, St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07207. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N. J. 

RADIOLOGICAL SOCIETY OF RHODE ISLAND, CHAPTEROF ACR 
Secretary- Treasurer, Dr. James B. Leach, Jr., 115 Cass 
Ave., Woonsocket, R. I. 02895. 

RADIOLOGICAL SOCIETY OF SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. Marshall Rowen, Dept. Radiol., 
St. Joseph Hosp., 1100 Stewart Dr., Orange, Calif. 
92668. Meets three times a year, usually October, 
February and May. 

RADIOLOGICAL SOCIETY OF THE STATE OF NEw YORK 
Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop Empire RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

RICHMOND County RADIOLOGICAL SOCIETY 
Secretary, Dr. Donald P. King, 218 Gun Club Rd., 
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Richmond, Va. 23221. Meets first Thursday of each 
month at various hospitals. 

ROCHESTER RoENTGEN Ray SOCIETY, Rocuester,N. Y. 
Secretary-Treasurer, Dr. Kenneth E. Robinson, 1441 
East Avenue, Rochester, New York 14610. Quarterly 
meetings on the call of the President, at the Rochester 
Academy of Medicine. 

Rockv MOUNTAIN RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave., Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 1973. 

SAN ANTONIO-CiviLIAN MILITARY RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert M. Maurer, Santa Rosa Medical 
Center, San Antonio, Tex. 78207. Meets third Wednes. 
day of each month at Fort Sam Houston Officers’ Club 
at 6:30 P.M. 

San Dieco RADIOLOGICAL SOCIETY 
President-Secretary, Dr. James M. Lee, Scripps Clinic 
and Research Found., 476 Prospect St., La Jolla, Calif. 
92037. Meets first Wednesday of each month at the 
Town & Country Hotel. 

San Francisco RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. James G. Moore, Mary's Help 
Hospital, 1900 Sullivan Ave., Daly City, Calif. 94015. 

SECTION ON RADIOLOGY, CALIFORNIA MEDICAL Associa- 
TION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

SECTION ON RADIOLOGY, 
TRICT OF COLUMBIA 
Secretary-Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave., S.E., Washington, D. C. 
20032. Meets at Medical Society Library, third Wednes- 
day of January, March, May and October at 8:00 P.M. 

SECTION ON RADIOLOGY, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Mario A. Calonje, 1514 Jefferson Highway, 
New Orleans, La. 70121. Annual Meeting, New Orleans, 
La., Nov. 13-16, 1972. 

SECTION ON RapioLocy, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 

al, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
Septem ber to May inclusive. 

SociETY FOR PEDIATRIC RADIOLOGY 
Secretary, Dr. John L. Gwinn, Children’s Hospital, 4614 
Sunset Blvd., Los Angeles, Calif. 90027. Annual meeting: 
Washington- Hilton Hotel, Washington, D. C., October 
I-2, 1972. 

SOCIETY OF GASTROINTESTINAL RADIOLOGISTS 
Secretary-Treasurer, Dr. Wm. B. Seaman, The Presby- 
terian Hospital, Columbia-Presbyterian Medical Center, 
622 W. 168th St., New York, N. Y. 10032. 

Society or NUCLEAR MEDICINE 
Secretary, Dr. E. James Potchen, Edward Mallinckrodt 
Institute of Radiology, 660 S. Euclid Ave., St. Louis, 
Mo. 63110. Administrative Officer, Mrs. Margaret Glos, 
211 E. 43rd St., New York, N. Y. 10017. Annual meeting. 

Ѕоотн Bay RADIOLOGICAL SOCIETY 
Secretary, Dr. A. D. Benjamin, 596 Carroll St., Sunny- 
vale, Calif. 94086. Meets the 2nd Monday of each month 
at the Santa Clara County Medical Association Bldg., 
700 Empey Way, San Jose, Calif. 

SOUTH CAROLINA RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

Ѕостн Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. James T. McClintock, P. O 
Box 837, Santa Barbara, Calif. 93102. Meets fourth Mon- 
day of the month, Oct. through May. 
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SoutH DAKOTA RADIOLOGICAL SOCIETY, CHAPTER oF ACR 
Secretary, Dr. M. F. Petereit, 2416 S. Phillips, Sioux 
Falls, S. D. 57105. Meets in spring with State Medical 
Society and in fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary-Treasurer, Dr. John Byfield, 1000 West Carson 
St., Torrance, Calif. 90502. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 7544, Mobile, Ala. 36607. Seventeenth 
Annual Meeting: Grand Hotel, Point Clear, Ala., Jan. 
26-28, 1973. 

SOUTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, 
Tex. Meets last Monday of each month at 6:30 P.M. in 
the Paso del Norte Hotel. 

TENNESSEE RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Carl T. Stubblefield, Bedford 
County Hospital, Columbia, Tenn. 38401. Meets an- 
nually at the time and place of the Tennessee State 
Medical Association meeting. 

Texas STATE RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Herman C. Sehested, 815 Medical Tower, 
Room тоо, 1550 W. Rosedale St., Fort Worth, Tex. 
76104. Annual meeting. 

THE FLEISCHNER SOCIETY 
President, Dr. Robert G. Fraser, 1555 Summerhill Ave., 
Montreal 109, P.Q., Canada. Annual meeting. 

Tri-STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. John H. Marchand, Jr., Methodist Hos- 

ital, Henderson, Ky. Meets third Wednesday of Oct., 
in. March and May, 8:00 р.м., Elks Club in Evans- 
ville, Ind. 

Upper PENINSULA RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
аман. 

UTAH STATE RADIOLOGICAL Society, CHAPTER OF АСК 
Secretary-Treasurer, Dr. John F. Stucki, Department of 
Radiology, McKay-Dee Hosp., 3939 Harrison Blvd., 
Ogden, Utah 84403. Meets fourth Wednesday in Jan- 
uary, March, May, September and November at Holy 
Cross Hospital. 

VERMONT RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. J. Lorimer Holm, R.R. #3, Barre, Vt. 05641. 

VirGINIA CHAPTER OF ACR 
Secretary-Treasurer, Dr. James S. Redmond, Suite 7, 
Medical Center, Lynchburg, Va. 24501. Next Meeting: 
Nov. 6, 1972 at the Conference Ctr., Williamsburg, Va. 

WASHINGTON, D. C., CHAPTER or ACR 
Secretary- Treasurer, Dr. Albert M. Zelna, g110 Seven 
Locks Rd., Bethesda, Md. 20014. 

WASHINGTON STATE RADIOLOGICAL SOCIETY, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. John N. Roehr, тогі Medical 
Dental Bldg., Seattle, Wash. 98101. 

West VIRGINIA RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Andrew W. Goodwin, Il, 200 
Med. Arts Bldg., Charleston, W. Va. 25301. Meets con- 
currently with annual meeting of West Virginia State 
Medical Society; other meetings arranged by program 
committee. 

WESTCHESTER County RADIOLOGICAL SOCIETY 
Secretary, Dr. Max C. King, 218 Forest Ave., New Ro- 
chelle, М. Y. 10804. Meets on second Tuesday of October, 
December, February and May. 

Wisconsin RADIOLOGICAL Society, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Marvin L. Hinke, 630 S. Central 
Ave., Marshfield, Wisc. 54449. Meets twice a year, May 
and September. 

WISCONSIN SOCIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Robert W. Edland, Gundersen Clinic, 
LaCrosse, Wisc. 54601. Meets quarterly. 

WYOMING RADIOLOGICAL Society, CHAPTER oF ACR 
Secretary, Dr. Ross J. Collie, Box 96, Lander, Wyo. 82520. 
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Meets in fall with State Medical Society and in spring 
on call of President. 


Mexico, Puerto Rico AND CENTRAL AMERICA 


AsociaciOn COSTARRICENSE DE RADIOLOGÍA 
Secretary, Dr. Jorge Vargas Segura, Apartado 5367, San 
José, Costa Rica. 

AsociACIÓN DE RapiéLoGos DE CENTRO AMERICA Y 
PanaMA. Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panama 
Secretary-General, Dr. Francisco Mirambell, Apartado 
3352, San José, Costa Rica, Central America. 
Meets annually in a rotating manner in the six countries. 

ASOCIACIÓN PUERTORRIQUEÑA DE RADIOLOG{A 
Secretary, Dr. R. B. Diaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

SociEDAD DE RADIOLOGÎA DE Er SALVADOR 
Secretary, Dr. Carlos Mejia, а Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SOCIEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9?. Calle A 0-05, Zona 1, 
Guatemala. 

SoCIEDAD MEXICANA DE RaprioLocía, А.С. 

Coahuila No. 35, México 7, D.F., México. 
Secretary-General, Dr. Jorge Cano Coqui. Meets first 
Monday of each month. 

SociEDAD RapioLóaicA PANAMEÑA 
Secretary, Dr. L. Arrieta Sánchez, Apartado No. 0323, 
Panama, R. de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

SociEDAD RaApioLócicA DE Puerto Rico 
Secretary, Dr. Heriberto Pagan Sáez, Box 9387, Santurce, 
Puerto Rico. Meets second Thursday of each month at 
8:00 Р.М. at the Puerto Rico Medical Association Bldg. 
in San Juan. 


BRITISH COMMONWEALTH OF NATIONS 


ASSOCIATION OF RADIOLOGISTS OF THE PROVINCE OF 
QUEBEC 
Moyne, 121 Boul. Taschereau, Greenfield Park, P.Q., 
Canada. Meets four times a year. 

BRITISH INSTITUTE oF RADIOLOGY 
Honorary Secretary, Dr. T. Kerr, 32 Welbeck St., London, 
W1M/7PG, England. Meets monthly from October 
until May. 

CANADIAN AssociATION OF Puysicists, Division OF 
MEDICAL AND BioLoaicat Puysics 
Honorary Secretary-Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1053 Carling 
Ave., Ottawa 3, Ont., Canada. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. Champlain Charest, 1555 Sum- 
merhill Ave., Montreal 109, Que., Canada. Annual meet- 
ing: Montreal, Que., Canada, March 11-17, 1973. 

EDMONTON AND Districr RADIOLOGICAL SOCIETY 
Secretary, Dr. L. A. Koller, Suite 360, Professional Bldg., 
10830 Jasper Ave., Edmonton 15, Alberta, Canada. 
Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

Facu.ty or RADIOLOGISTS 
Honorary Secretary, Robert Morrison, 47 Lincoln’s Inn 
Fields, London, W.C.2, England. The scientific meetings 
held in January, February and March 1973 will be com- 
bined sessions with the British Institute of Radiology 
and the Section of Radiology of The Royal Society of 
Medicine. 

Facu.ty or Rapio.oacists, ROYAL COLLEGE OF SURGEONS 
IN IRELAND 
Hon. Secretary, Dr. D. F. Canwell, 123 St. Stephens 
Green, Dublin 2, Ireland. 

MONTREAL RADIOLOGICAL STUDY CLUB 
Secretary, Dr. W. Paul Butt, Montreal General Hospital, 
Montreal, Que., Canada. Meets first Tuesday evening, 
October to April. 
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SECTION or RADIOLOGY, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
SECTION OF RADIOLOGY OF THE RoyAL Society or MEDI- 
CINE (CONFINED TO MEDICAL MEMBERS) 
Meets third Friday each month at 4:45 Р.м. at the Royal 
SOCIUS of Medicine, 1 Wimpole St., London, W. 1, En- 
gland. 

SociÉTÉ CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary General, Dr. Hubert Sasseville, Verdun Hospi- 
tal, Montréal, P.Q., Canada. Meets every third Tuesday 
from October to April. 

Tue HosPrrAr Puysicists’ ASSOCIATION 
Honorary Secretary, J. B. Massey, B.Sc., Christie Hosp. 
and Holt Radium Institute, Physics Department, 
Withington, Manchester M20 9BX, England. 

Toronto RADIOLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, September through May. 

Rovar COLLEGE or RADIOLOGISTS OF AUSTRALASIA 
Honorary Secretary, Dr. T. P. Loneragan, 147 Macquarie 
St., Sydney, N.S.W. 2000, Australia. 


SoutH AMERICA 


Cor£cio BRASILEIRO DE RADIOLOGIA 
Secretary-General, Dr. Miguel Mario Céntola, Caixa 
Postal 5984, Sao Paulo, Brazil. 

FEDERACIÓN ARGENTINA DE SOCIEDADES DE RADIOLOGÎA 
Branches of the Federation are: Sociedad de Radiólogos 
de la Provincia de Córdoba; Sociedad Argentina de Ra- 
diología; Asociación Argentina de Radiología; Sociedad 
de Radiología, Radioterapéutica y Medicina Nuclear de 
Rosario; Sociedad de Radiología y Medicina Nuclear del 
Centro y Sudeste de la Provincia de Buenos Aires (Mar 
del Plata); Sociedad Salteña de Radiología y Medicina 
Nuclear; Sociedad de Radiología de Tucumán; Sociedad 
de Radiologia del Nordeste Argentino; Sociedad de Ra- 
use de La Plata; and Sociedad de Radiología de San 

uan. 
Secretary -General- Treasurer, Dr. Roberto Habichayn, Av. 
Colón 637, Córdoba, Argentina. 

SOCIEDAD ARGENTINA DE RADIOLOGÍA 
Secretary-General, Dr. Armando B. de Onaindia, Santa 
Fé 1171, Buenos Aires, Argentina. Meets first Wednesday 
evening, April through December. 

SociEDAD BOLIVIANA DE RADIOLOGÎA 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Caixa Postal 
1532, Rio de Janeiro, Brazil. General Assembly meets 
every two years in December. 

SociEDADE BRASILEIRA DE RADIOTERAPIA 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 р.м. in Sao Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SociEDAD CHILENA DE RADIOLOGÍA 
Secretary, Dr. Claudio Cortés, Casilla, 13426 Santiago, 
Chile. Meets first Friday of each month at Av. Santa 
Maria 1810 at 7:00 P.M. 

SOCIEDAD COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr. Rodrigo Caro Molina, Cali, Co- 
lombia. Meets last Thursday of each month. 

SOCIEDAD ECUATORIANA DE RADIOLOGÍA 
Secretary, Dr. Carlos Palau Jimenez, Casilla 5469, Guaya- 
quil, Ecuador. 

SociEDAD PARAGUAYA DE RADIOLOGÍA 
Secretary, Dr. Hugo Volpe Rios, 15 de Agosto 322, 
Asunción, Paraguay. 

SocteDAD Peruana DE RADIOLOGIA 
Secretary-General, Dr. Miguel Chiappori Cambana, 
Av. General Santa Cruz No. 315, Miraflores, Lima, 
Perú, Casilla Correo, 2306, Lima, Perú. Meets monthly 
except during January, February, and March 
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SOCIEDAD DE RADIOLOGÍA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-110, Baran- 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiología. 

SociEDAD DE RADIOLOGÍA DEL NORDESTE ARGENTINO 
Secretary-General, Dr. Francisco J. Velar, Catamarca 
561, Corrientes, Argentina. 

SoclEDAD DE RaprioLocíA DE LA PLATA 
Secretary, Dr. Hiram D. Haurigot, Calle 50 No. 374, La 
Plata, Argentina. 

SoclEDAD DE Rapro.ocfa, 
MÉDICA DEL URUGUAY 
Secretary-General, Dr. Manuel Gonzáles Maseda, Av. 
Agraciada 1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

SOCIEDAD DE ROENTGENOLOG{A ү MEDICINA NUCLEAR DE 
LA PROVINCIA DE CORDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Сп. 
Paz. 151, Córdoba, Argentina. 

SociEDAD DE RapioLocíA, RADIOTERAPEUTICA Y MEDICINA 
NucLEAR, DE Rosario 
Secretary-General, Dr. Federico Frágola, Santa Fe 1798, 
Rosario, Argentina. 

SociEDAD SALTENA DE RapioLocfa y MEDICINA NUCLEAR 
Secretary, Dr. Julio Luis Baldi, Av. Sarmiento 536, Salta, 
Argentina. 

SociEDAD VENEZOLANA DE RapnioLocíA y Mepicina Nvu- 
CLEAR 
Secretary-General, Dr. Salvador Itriago Borgas, Apartado 
Postal 9213, Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CANCEROLOG{A Y Ffsica 


CONTINENTAL EUROPE 


OsTERREICHISCHE RONTGEN-GESELLSCHAFT 
Secretary, Dr. Ernst Kotcher, Wiener Allgemeine Poli- 
klinik Mariannengasse то, A-1090 Wien, Austria. Meets 
second Tuesday of each month in Allgemeine Poliklinik. 
The 1973 Annual Meeting is a joint meeting with the 
Deutsche Róntgengesellschaft and will be held in Vienna, 
April 12-14, 1973. 

SociETE RoyaLe BELGE DE RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belgium. 
Meets in February, March, May, June, September, 
October, November and December. 

SociETE EUROPÉENNE DE RADIOLOGIE PÉDIATRIQUE 
Secretary, Dr. P. Hicken, The Children’s Hosp., Lady- 
wood Middleway, Birmingham B16 8ET, Great Britain. 
Tenth Annual Meeting, Birmingham, April 11-15, 1973. 
Permanent Secretary, Clément Fauré, Hópital des En- 
fants. Malades, 149, rue de Sèvres, 75 Paris 15e, France. 

SociÉTÉ FRANCAISE DE RADIOLOGIE MÉDICALE, MÉDECINE 
NUCLÉAIRE ET ELECTROLOGIE, and its branches: Soci- 
ÉTÉ DU SUD-OUEST, DU LITTORAL MÉDITERRANÉEN, DU 
CENTRE ET LYONNAIS, Du NORD, DE L'OUEST, DE L'Esr, 
ET D'ALGER ET DU MassiF CENTRAL. Parent Society 
meets third Monday of each month, except during July, 
August and September, rue de Seine 12, Paris, France. 
Secretary-General, Dr. Ch. Proux, 9 rue Daru Paris 8°, 
France. 

SociÉTÉ FRANCAISE DE NEURORADIOLOGIE 
Secretary-General, Professeur agr. R. Djindjian 16, rue 
de l'Université 75, Paris 7°, France. Annual meeting. 

ČESKOSLOVENSKÁ RADIOLOGICKA SPOLEČNOST 
Secretary, Associate Professor Jaromír Kolář, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 

DEUTSCHE RONTGENGESELLSCHAFT 
President, Professor Dr. med. Walter Frommhold, Di- 
rector of Medizinisches Strahleninstitut der Universitat 
Tübingen, Róntgenweg 11, 7400 Tübingen, Germany. 
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The 1973 Annual Meeting is a joint meeting with the 
Osterreichische Róntgengesellschaft and will be held in 
Vienna, April 12-14, 1973. 

ЅОСІЕТА ITALIANA pi Raprotocia Mepica E MEDICINA 
NUCLEARE 
Administrative Secretary, Prof. E. Conte, Ospedale 
Mauriziano, 10128 Torino, Italy. Meets annually. 

SociETAs RADIOLOGICA Danica 
Secretary, Dr. Bent Langefeldt, Tretommervej 20a, DK- 
8240 Risskov, Denmark. 

NEDERLANDSE VERENIGING VOOR RADIOLOGIE 
Secretary, Dr. J. D. Mulder, Dept. of Rad., Akademisch 
Ziekenhuis, Leiden, Netherlands. 

SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C. E. Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsvagen < C., Finland. 

SocieDAD EspaNoLa DE RapioLocía v ELEcrROLOGÍA 
MeEpicas Y DE MEDICINA NUCLEAR 
Secretary, Dr. José Bonmati, Villanueva, 11, Madrid 1, 
España. Meets every second Friday of each month, Oct. 
to June, inclusive, in Madrid. 

SoclEDADE PortucuFsa DE RapioLoGIA Е MEDICINA 
NUCLEAR 
Secretary-General, Dr. Luis Aires de Sousa, Av. Elias 
Garcia, 123- 1, Esg.-Lisboa i-Portugal. 

SCHWEIZERISCHE VEREININGUNG FUR RADIOLOGIE, Nu- 
KLEARMEDIZIN UND STRAHLENBIOLOGIE (ASSOCIATION 
SuIssE DE RADIOLOGIE, MÉDECINE NUCLÉAIRE ET DE 
RADIOBIOLOGIE) 
Secretary, Dr. med. Gustav Schoch, Bethesdaspital, 
Gellerstrasse 144, 4000 Basel, Switzerland. 


ASIA 


INDIAN RADIOLOGICAL ASSOCIATION 
Secretary, Dr. L. R. Parthasarathy, 44 Constable Road, 
Madras—23, India. 
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INDONESIAN RADIOLOGICAL SOCIETY | 
Secretary, Dr. Gani Iljas Sasmitaatmadja, Radiology 
Dep., Faculty of Medicine, University of Indonesia, 
Salemba 6, Djakarta, Indonesia. 

IRANIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. Issa Yaghmai, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Saturday 
of each month. 

IsRAEL RADIOLOGICAL SOCIETY 
President, Dr. I. Izkovitch, 2 Wingate Ave., Beit Harofe, 
Haifa, Israel. 

JAPANESE AMERICAN RADIOLOGICAL SOCIETY | 
Secretary, Thomas J. Imray, Maj. MC, Chief, Radiol. 
Dep., US Army Hosp.. Camp Zana, Japan, APO San 
Francisco, Calif. 96343. Meets 3rd Thursday, monthly 
at various locations in Tokyo. 

PHILIPPINE COLLEGE OF RADIOLOGY 
Secretary-Treasurer, Dr. Edmundo V. Villacorta, Box 
1284, Commercial Center, Makati, Rizal D-708, Philip- 
pines. Meets every 3 weeks on Fridays. Annual conven- 
tion: Jan. 1973, Manila. 

RADIOLOGICAL SOCIETY OF THAILAND 
Secretary, Prof. Rojana Suvansuthi, M.D., Ph.D., De- 
part. of Rad., Sirizaj Hospital, Faculty of Medicine 
Mahidol University, Bangkok 7, Thailand. 


AFRICA 


ASSOCIATION OF RADIOLOGISTS OF WEST AFRICA 
Honorary Secretary, Dr. T. M. Kolawole, University 
College Hospital, University of Ibadan, Ibadan, Nigeria. 

RADIOLOGICAL SOCIETY OF SOUTH AFRICA 
Secretary, Dr. B. Rosenberg, P.O. Box 3200, Johannes- 
burg, South Africa. 

SOUTH AFRICAN INTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South Africa. 


ABSTRACTS 





NOVEMBER, 1972 


OF RADIOLOGIC 
LITERATURE 


E. FREDERICK LANG, M.D., Editor 














INDEX 


ROENTGEN DIAGNOSIS 
NECK AND CHEST 


Вахрт, P. D. et al.: Needle diagnosis of pneu- 
monitis: value in high-risk patients........ 
BLepsoe, F. H., and Seymour, E. Q.: Acute 
pulmonary edema associated with parathion 
DONOR, us oes eee ea oo x | JT 
Róscu, J. et al.: Aortocoronary venous bypass 
grafts: angiographic study of 84 саѕеѕ..... 


ABDOMEN 


Brown, A. R.: Non-gangrenous ischaemic 
colitis: a review of 17 саѕеѕ.............. 
Maclver, А. G., and WHITEHEAD, R.: Zonal 
colonic aganglionosis, a variant of Hirsch- 
sprang s deed. Loco onse exa oe Rude 
GRUNDY, D. J. et al.: Comparative evaluation 
of preoperative and operative radiology in 
biliare.tract diseale. eode o en 
Ілоүр-Јохеѕ, W. e£ al.: Annular pancreas in 
the adult........... 


GENITOURINARY SYSTEM 


SurrH, L. H. et al.: Acquired hyperoxaluria, 
nephrolithiasis, and intestinal disease: de- 
scription of a ѕупаготе.................. 

Matek, R. S. et alı Xanthogranulomatous 
pyelonephritis............ 


BLOOD AND LYMPH SYSTEM 
Yao, S. T., Новвѕ, J. Tg and Irvine, №. Та 


Peripheral arterial insufficiency of the lower 
extremities unassociated with organic occlu- 


Ruopes, B. A. et al.: Arteriovenous shunt mea- 
surements in extremities. . 





TO ABSTRACTS 


793 


704 


704 


795 


795 


705 


RADIATION THERAPY 


Marcove, R. C. ef al.: Chondrosarcoma of the 
pelvis and upper end of the femur: an analy- 
sis of factors influencing survival time in one 
hundred and thirteen саѕеѕ............... 


RADIOISOTOPES 


Dirrricu, F. A., and Goopwin, D. A.: Early 
recognition of chronic airway disease by the 
EKS TNE MIB baec masa a Sarê 

Lomas, F., Dısos, P. E., and WAGNER, Н. N., 
Jr.: Increased specificity of liver scanning 
with the use of “gallium citrate........... 

FREEDMAN, G. S.: Gamma camera tomog- 
raphy: theory and preliminary clinical ex- 
petis. ul aa sita HERE Aa Pre ERE RA 


CHEMOTHERAPY 


Harvey, J. B. (Chairman), SCHILLING, A. 
(Chairman), and GLIDEWELL, О. (Statisti- 
cian), ACUTE LEUKEMIA Group B AND THE 
EasrERN COOPERATIVE ONCOLOGY GROUP: 
Ineffectiveness of fluoride therapy in mul- 
ape di vello qeu caca eri ERAS 


ULTRASOUND 


MclILeroy, R. F.: The routine use of ultrasound 
for the diagnosis of postoperative deep-vein 
thrombosis in a district general hospital.... 

Tajik, A. J., Сао, G. T., and SCHATTEN BERG, 
T. T.: Echocardiogram in total anomalous 
pulmonary venous drainage: report of case. . 


THERMOGRAPHY 


NATHAN, B. E., Burn, J. I., and MacErvean, 
D. P.: Value of mammary thermography in 
differential diagnosis. ......... eese en 


706 


706 


706 


706 


797 


708 


708 


708 





ТОО 


VoL. 116, No. 3 


ROENTGEN DIAGNOSIS 
NECK AND CHEST 


Banpt, Раш, D., BLANK, Norman, and 
CasrELLINO, RoNarp A. Needle diagnosis 
of pneumonitis: value in high-risk patients. 
F.A.M.A., June, 1972, 220, 1578-1580. 
(Address: R. A. Castellino, M.D., 300 Pas- 
teur Drive, Palo Alto, Calif. 94305.) 


Twenty-five needle biopsy aspirations are reported 
in this article. These were biopsies on 21 acutely ill 
patients who had lung infections. All were patients 
who had been immunologically compromised by 
active immunosuppressive drug treatment. They 
were cardiac or renal transplantation patients, or 
were those with malignant lymphoma and leukemia, 
or those on steroid therapy. These patients had evi- 
dence of infection with constitutional symptoms and 
fever, but the exact type of infection had not been 
proven prior to the needle biopsies. 

The biopsies were performed percutaneously with 
fluoroscopic guidance. Expiratory posteroanterior 
and lateral roentgenograms of the chest were taken 
immediately and at intervals of 1 hour and 24 hours 
after the biopsy. The specimens were smeared and 
studied for bacteria and fungi, and were inoculated 
on culture media. 

The biopsies were done with 18 gauge thin walled 
spinal needles except in 3 cases, where the Franklin 
modification of the Vim Silverman needle was used. 

A positive diagnosis was made in 76 per cent of the 
biopsies. The only complication occurring in those 
patients in whom the 18 gauge spinal needle was 
used was a pneumothorax in 1 patient. Two of the 
patients who had the Vim Silverman cutting needle 
used for biopsy had complications. There was 
hemoptysis requiring transfusion in one, and another 
had pneumothorax requiring chest tube drainage; 
this latter patient died 10 days after the biopsy. 

The authors point out the risk of using the cutting 
needle in the presence of thrombocytopenia; they 
believe that this should be an absolute contraindica- 
tion to biopsy with a cutting needle—Richard E. 
Kinzer, M.D. 


BLEDSOE, Francis H., and SEYMOUR, E. Quir- 
MAN. Acute pulmonary edema associated 
with parathion poisoning. Radiology, Apr., 
1972, 103, 53-56. (From: Department of 
Radiology, Medical University of South 
Carolina, Charleston, S. C.) 


Exposure to parathion, an organic phosphate 
derivative, is a major cause of fatal poisoning 
throughout the world; more than о deaths were 
recorded in Florida during one 6 month period. 

The authors present 3 case reports on teen-age 
male farm workers who were exposed to parathion 
in the course of their duties. They all developed 
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symptoms of parathion poisoning within 6-24 hours 
of their exposure. Each patient was acutely ill and 
comatose when hospitalized; however, all responded 
to specific therapy and were discharged symptom- 
free on the 4-6th day after admission. 

Parathion is rapidly absorbed through the skin, 
mucous membranes and from the respiratory and 
gastrointestinal tracts. As little as a single drop in 
the eye may be fatal. 

The authors describe the clinical symptoms and 
give a brief discussion of the pathophysiology of 
parathion poisoning. 

Pulmonary edema appears to be a frequent 
occurrence in parathion poisoning, and has been 
attributed to the muscarinic action of the drug. It is 
also pointed out that pulmonary edema may occur 
in the postictal state and it is interesting that all of 
the described patients did convulse in the initial 
stages of their clinical course. All of the patients 
exhibited some degree of clinical hypoxia and this 
has also been suggested as a possible contributing 
factor in the development of pulmonary edema, 
similar to that seen in heroin and barbiturate 
poisoning. 

The roentgenographic characteristics appear to be 
those of an alveolar-filling process and seem to be 
confined mainly to the perihilar area. The heart 1s 
not enlarged in contrast to the usual findings in 
patients with pulmonary edema associated with 
myocardial disease. The roentgenographic changes 
of pulmonary edema associated with parathion 
toxicity resolved rapidly with appropriate therapy, 
frequently within hours. 

The sudden onset of pulmonary edema without 
cardiomegaly should at least raise the possibility of 
parathion poisoning, especially in a young and 
previously well patient.—E. Jerome Schoolar, M.D. 


RóscH, ЈоѕЕғ, Јоркімѕ, MELVIN P., GREEN, 
GERALD S., and Kipp, Hanorp. Aortocoro- 
nary venous bypass grafts: angiographic 
study of 84 cases. Radiology, March, 1972, 
102, 567—573. (Address: Josef Rösch, M.D., 
Department of Radiology, University of Ore- 
gon Medical School, 3181 S.W. Sam Jackson 
Park Road, Portland, Oregon 97201.) 


Aortocoronary venous bypass autograft is the 
most recent advancement in the surgical treatment 
of coronary disease. A reversed segment of a saphe- 
nous vein is interposed between the aorta and the 
coronary artery bridging a stenotic or an occluded 
segment of the coronary artery and thus revascular- 
izing ischemic myocardium. Coronary arteriography, 
a decisive technique for selecting patients for sur- 
gery, is also important for evaluating the results of a 
bypass procedure. This communication presents the 
authors' experience with follow-up coronary and 
bypass graft angiography and includes a discussion 
of some of its technical aspects. 
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During the period from April, 1969 to February, 
1971, 84 patients were angiographically examined, 
who had aortocoronary vein bypass grafts done at 4 
different Northwest hospitals. In all, 117 various 
graftings were performed. A single graft was placed 
in §2 patients, double bypass grafting was done in 31 
patients, and triple bypass grafts were used in т 
patient. [n 6 patients bypass grafting was comple- 
lemented by other cardiac surgery, including resec- 
tion of left ventricular aneurysm, Vineburg proce- 
dure, and aortic valve replacement. All 84 patients 
underwent preoperative and follow-up angiography 
with follow-up studies done at intervals from 10 days 
to 20 months after surgery. All preoperative and 
follow-up studies were performed by the Judkins' 
percutaneous transfemoral technique using poly- 
urethane catheters. In the follow-up studies, a pig- 
tailed left ventricular catheter was usually intro- 
duced first, and, after the aortic and left ventricular 
pressures were recorded, left ventricular cineangiog- 
raphy was performed in the right anterior oblique 
position. Bilateral selective coronary arteriography 
was then done with preshaped catheters and, as the 
final step, the bypass grafts were visualized. 

Complete studies, including left ventriculography 
and selective coronary and graft visualization, were 
done in 75 patients. In 8, including those who had 
aortic valve replacement, only selective coronary 
and graft angiograms were obtained. Of 117 grafts 
examined, 82 grafts in 64 patients were patent and 
functioning well. In properly working grafts, the 
graft size was proportional to that of the grafted 
artery, anastomoses were wide open and there was 
prompt, complete wash out of the injected contrast 
medium with good distal filling of the grafted artery 
and its branches. Nine grafts, although patent, func- 
tioned poorly and 26 grafts were considered oc- 
cluded. The selective coronary angiograms led to 
different findings depending on graft function. In a 
patent, well functioning graft, the grafted artery 
either did not fill or filled faintly beyond the anas- 
tomosis due to good but nonopaque flow through the 
graft. In 14 patients, substantial progress of the 
coronary disease was found in the proximal segment 
of the grafted artery. Coronary angiograms in pa- 
tients whose grafts were considered occluded usually 
showed no substantial change from the presurgical 
examination. Cuineventriculography showed im- 
proved ventricular contractions and/or decreased 
left ventricular and diastolic pressure compared to 
preoperative studies in 36 of 64 patients with patent 
grafts. The average end-diastclic pressure in these 
patients fell from 19.6 mm. Hg before surgery to 
12.7 mm. Hg after surgery. The rest of 28 patients 
with patent grafts did not show any substantial 
change nor did 15 patients with stenotic or occluded 
grafts. Only in 5 patients with occluded grafts was 
there a deterioration of the left ventricular function 
with decreased contractility and/or increased end- 
diastolic pressure. 
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The objectives of this follow-up study were evalua- 
tion of the bypass grafts, their contribution to re- 
vascularization of ischemic myocardium, and their 
effects on coronary arteries. Selective catheteriza- 
tion and visualization of individual grafts using both 
cine and rapid serial film angiography gave the best 
information about the anatomy of the grafts and 
their function. For the graft catheterization, the 
transfemoral percutaneous approach using poly- 
urethane Ducor catheters has been very effective 
in the authors' experience with the ability to selec- 
tively catheterize 88 to 91 patent grafts (96.7 per 
cent). 

The key to selective graft catheterization is a 
properly shaped catheter which must correspond to 
the anatomy of the graft and its aortic anastomosis. 
The right sided graft is usually connected to the 
lower portion of the ascending aorta 2-4 cm. above 
the origin of the right coronary artery. [t takes an 
almost straight caudad course, regardless whether it 
goes to the main right cr posterior descending arterv. 
For its selective catheterization, a modified head- 
hunter catheter (with straightened tip) has been 
most effective in their experience. The left sided 
graft is usually attached higher than the right graft 
and more laterally on the anterolateral part of the 
aorta in an anterolateral direction and forms a 
reversed C-shaped curve around the pulmonary 
artery. Because of the sharp angle between the left 
graft and aorta, catheters with a curved tip, such as 
the right coronary or head-hunter catheter, are the 
best choice. To minimize the need for catheter ex- 
change, catheterization of left grafts was attempted 
with the right coronary catheter following its use in 
the right coronary artery. For safety during selective 
graft catheterization, and catheterization of the 
coronary arteries, catheter tip pressure is monitored 
constantly and injection is done only with the cathe- 
ter in a free position. Should it be impossible to 
selectively catheterize the graft, useful information 
can still be obtained from a midstream injection into 
the ascending aorta. 

Selective visualization of coronary arteries is an 
indispensable part of the follow-up study of patients 
with aortocoronary bypass grafts. It not only helps 
to evaluate the basic disease and its progress, but 
gives information about graft function and offers 
surgeons a good means for evaluation of their opera- 
tive technique on these small vessels. Good graft 
function can be expected to result in a lack of filling 
or a faint filling of grafted artery and absence of the 
previously shown collaterals. The examination of 
left ventricular function is an important part of the 
follow-up study and demonstrates the effect of the 
grafts on the myocardium. 

The authors emphasize that repeat angiography as 
a follow-up to aortocoronary venous bypass grafting 
constitutes an important extension to preoperative 
study. Follow-up studies are a little more complex 
than the preoperative angiography, but procedure 
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time is only minimally extended and the patients 
have tolerated it well. 

In this reported series, there were no local or 
cardiac complications.— Edward B. Best, M.D. 


ABDOMEN 


Brown, AraAsTAIR К. Non-gangrenous ischae- 
mic colitis: a review of 17 cases. Brit. ў. Surg., 
June, 1972, 59, 463-473. (From: Department 
of Surgery, Sydney Hospital, Sydnev, Aus- 
tralia.) 


Ischemic colitis usually occurs after abdominal 
aortic surgery or as a terminal event in cardiac dis- 
ease. Rarely, it occurs spontaneously. 

The radiologic features are: "thumb printing" in 
the acute stage; tubular narrowing of the affected 
segment, usually clearly demarcated; rapid change to 
either normal appearing colon or a segmental stric- 
ture, in serial barium enemas; shortening of the 
affected segment, even after stricture; and the com- 
mon occurrence of the lesion in the region of the 
splenic flexure. Clinically, there are severe abdominal 
pain, diarrhea, rectal bleeding, and an acute onset. 
In nongangrenous ischemic colitis, there is a remark- 
able paucity of physical signs, mild systemic dis- 
turbance, and self limited disease. In gangrenous 
ischemic colitis, signs of peritonitis and shock domi- 
nate. The author confines his investigation to non- 
gangrenous colitis. 

The severity of the symptoms often bears no 
relation to the severity and the extent of colonic 
damage as shown on the roentgenogram. The ten- 
dency for the radiologic changes to be reversible 
emphasizes the need for an early barium enema 
examination when ischemic colitis is suspected. 

Seventeen patients are reported, and in 7, the 
initial diagnosis was ischemic colitis. In the others, 
ulcerative colitis, granulomatous colitis, carcinoma 
and obstruction were considered first. In some, the 
diagnosis was confirmed by histologic examination 
of either a resected specimen or, in a low lesion, a 
sigmoidoscopic biopsy specimen. In 1¢ patients 
normal colonic function returned; 1 patient died 
postoperatively; and in the other patients, mild 
constipation developed, probably as a result of the 
ischemia. 

Radiologically, it was not possible to predict which 
patient would develop stricture and which would 
clear completely. Nine patients had repeat barium 
enema studies, and in 3 there was permanent colonic 
deformity, while there was no residual change in the 
other 6. 

In 12 of the 17 patients, the splenic flexure was in- 
cluded in the region of involvement; in 2 of the 
others, the abnormal segment was in the left half 
of the transverse colon; while in the other 3, the 
abnormal segment was in the descending or sigmoid 
colon below the splenic flexure. Sixteen of the lesions 
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occurred spontaneously and т followed anterior 
resection of the rectum.— £F. Frederick Lang, M.D. 





Maclver, A. G., and WHITEHEAD, R. Zonal 
colonic aganglionosis, a variant of Hirsch- 
sprung's disease. Arch. Dis. Childhood, April, 
1972, 47, 233-237. (From: Department of 
Pathology, Radcliffe Infirmary, Oxford, En- 
gland.) 


Four of 15 cases of Hirschsprung's disease of the 
colon treated surgically showed an atypical pattern 
of aganglionosis, suggesting that this variant of the 
disease may not be as uncommon as previously sus- 
pected. 

There was aganglionosis of both intermyenteric 
and submucous plexuses in the resected segments. In 
all cases there was a zone of aganglionosis in the 
sigmoid with normal ganglion cells present proxi- 
mally and distally. In 1 of these cases there was a 
double zone of aganglionosis with the distal area ex- 
tending to the anus and with normal ganglion cells 
between the 2 zones. 

The clinical course of acute intestinal obstruction 
In 3 cases and of recurrent constipation in I case was 
common with that of typical Hirschsprung's disease. 

The authors believe that zonal aganglionosis sup- 
ports a theory that migration of neuroblasts or their 
subsequent development can proceed following local 
arrest and that development occurs in a cranio- 
caudal direction from the neural crest rather than 
caudocranially. 

Zonal aganglionosis may present as typical 
Hirschsprung’s disease, but rectal biopsy may be 
normal. The possibility of a second area of agan- 
glionosis 1s cases which respond poorly after resec- 
tion must be kept in mind.—Pau/ M. Dassel, M.D. 


GRUNDY, D. J., Kinc, P. A., and Lioyp С. 
Comparative evaluation of preoperative and 
operative radiology in biliary-tract disease. 
Brit. J. Surg., March, 1972, 59, 205-208. 
(From: Chelsea and Kensington Group, St. 
Mary Abbots Hospital, London, England.) 


One hundred consecutive patients with abnormal 
cholecystograms (3 gm. telepaque, repeated the fol- 
lowing day 1f necessary) were studied further by the 
4 day telepaque test, intravenous cholangiography, 
and operative cholangiography. T-tube cholangiog- 
raphy was done on the tenth to twelfth postopera- 
tive day. 

Operative cholangiography was the most accurate 
study in the diagnosis of a stone in the common duct, 
being positive in 20 of 21 cases. This study is recom- 
mended in all patients undergoing cholecystectomy. 

For the operative cholangiogram the patient was 
tilted 15? to the right of the Eric Samuel tunnel. The 
cystic duct was cannulated with a polyethylene 
catheter (size PE205), filled with saline, and con- 
nected to a syringe by a pyelostomy nozzle with a 
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tap. Three roentgenograms were taken using the 
pull-through technique after injections of water 
soluble contrast medium (45% hypaque or бобо 
vrografin). The first injection was small, to demon- 
strate the normally narrowed terminal segment of 
the common bile duct. 

The 4 day telepaque test (1 gm. iopanoic acid 5 
times a day for 4 days) demonstrated stones in the 
gallbladder in 30 per cent of the patients with a 
nonfunctioning gallbladder on 2 oral cholecysto- 
graphic examinations, thus materially improving the 
preoperative diagnosis of gallbladder stones. How- 
ever, stones in the common duct were shown in only 
32 per cent of the cases. 

Intravenous cholangiography with 20 ml. biligrafin 
(iodipamide methylglucamine) demonstrated stones 
in 59 per cent of the cases with duct stones. 

In view of the risk associated with biligrafin, and 
to a lesser extent with large doses of telepaque, it is 
concluded that neither of these tests is desirable 
prior to cholecystectomy in the good-risk patient, 
provided that a satisfactory operative cholangio- 
gram is obtained. These 2 studies should be reserved 
for the poor-risk patient when the presence or 
absence of duct stones may influence the decision to 
operate. The combined technique of a 4 day tele- 
paque test followed by intravenous cholangiography 
is not recommended in any patient.—Pau/ M. Dassel, 


M.D. 


Lioyp-Jones, WILLIAM, MOUNTAIN, JOHN C., 
and WARREN, KENNETH. Annular pancreas 
in the adult. Ann. Surg., Aug., 1972, 776, 
163-170. (From: Department of Surgery, 
Lahey Clinic Foundation, Boston, Mass.) 


Annular pancreas is a rare anatomic anomaly. If 
the resultant duodenal obstruction is of sufficient 
degree, immediate surgical intervention is required 
in the newborn. The obstruction may be of such a 
low degree that the anomaly is an incidental finding 
at autopsy. In the intermediate degrees, symptoms 
usually begin in the third or fourth decade of life 
with diagnosis usually in the fifth decade. 

Annular or almost annular pancreas is the result 
of fixation of the free end on one of the two buds from 
which the pancreas develops. The ring of pan- 
creatic tissue which develops, as the duodenum 
develops, produces obstruction in the descending 
segment. The annulus usually has a single duct 
which passes from in front to the right and behind 
the duodenum emptying into the main pancreatic 
duct of the larger pancreatic head. Pressure of the 
duodenum on the annulus frequently leads to pan- 
creatitis. 

The authors report 14 patients, and in 5 of these 
the anomaly was found only after previous operation 
for gallbladder disease. Only 1 patient had an addi- 
tional congenital anomaly, but in infants, coexisting 
congenital anomalies are found in about 70 per cent 
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of cases. In infants, an exact preoperative diagnosis 
cannot be made since differentiation from duodenal 
atresia or stenosis and constricting peritoneal bands 
from malrotation can produce the same clinical pic- 
ture. In the adult the disease is characterized by 
chronic partial duodenal obstruction which pro- 
gresses over a period of years. 

Clinically, upper abdominal pain, postprandial 
fullness and bloating, vomiting, weight loss and 
gastrointestinal bleeding are encountered. The clin- 
ical picture is modified by complications of which the 
commonest is peptic ulceration, especially in the 
duodenum. 

In the adult the diagnosis is entirely dependent on 
findings in the barium study of the gastrointestinal 
tract. The characteristic changes are a small annular 
filling defect in the descending duodenum, sym- 
metric dilatation of the duodenum above this, and 
reverse peristalsis. The complicating duodenal 
ulceration may lead to scarring which may prevent 
the usual duodenal dilatation. Differentiation be- 
tween annular pancreas and cholecystoduodenocolic 
bands, postbulbar peptic ulcer stricture, cicatrizing 
duodenitis, and primary neoplasm of the duodenum 
can usually be made. 

The ring was complete in 13 of the patients, while 
it was only partial in the other. In 11 it was in the 
descending duodenum and in the other 3 it was at 
the junction of the descending and inferior transverse 
segments. If there is no complication the treatment 
of choice is a retrocolic duodenojejunostomy without 
division of the annulus. The complications may 
modify this. Division of the annulus may not cor- 
rect the obstruction because of permanent stenosis 
associated with intermingling of the annular tissue 
with the duodenal wall, and in addition section of its 
duct may lead to pancreatitis and fistula. Unless it 
is sought for, the anomaly is easily overlooked at the 
time of surgery on the biliary tract.—Z. Frederick 
Lang, M.D. 


GENITOURINARY SYSTEM 


SmitH, Lynwoop H., Fromm, Hans, and 
Hormann, ALAN F. Acquired hyperoxaluria, 
nephrolithiasis, and intestinal disease: de- 
scription of a syndrome. New England 7. 
Med., June, 1972, 286, 1371-1375. (From: 
Mayo Clinic and Mayo Foundation, Roches- 
ter, Minn.) 


Excessive urinary excretion of oxalate has been 
considered to be due to a genetic disorder of gly- 
oxylic acid metabolism. There are 2 enzyme defects 
in this metabolic pathway that are known to result 
in accumulation of glyoxylic acid and its conversion 
to oxalic acid. 

Acquired hyperoxaluria has been seen in several 
conditions including ingestion of ethylene glycol, 
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rhubarb gluttony, and in the excessive use of ascorbic 
acid. Pyridoxine deficiency is known to cause 
hyperoxaluria in a few cases. 

Nephrolithiasis as a complication of bowel dis- 
orders has been noted many times. 

The authors now describe a new syndrome of ac- 
quired hyperoxaluria, nephrolithiasis, and intestinal 
disease. Seven patients with resection of the distal 
ileum developed calcium oxalate nephrolithiasis and 
increased urinary excretion of oxalate. The etiology 
of hyperoxaluria in these patients 1s uncertain, but 
it is suggested that the hyperoxaluria results from 
the profound disturbance in bile acid glycine me- 
tabolism present in patients with intestinal resection 
or malabsorption in whom the bile acid 1s exposed to 
deconjugating bacteria. 

The response to the administration to chole- 
styramine or taurine is good, making it worthwhile 
to measure oxalate excretion in all patients with 
intestinal disease and nephrolithiasis, since effective 
therapy is available.—R;chard E. Kinzer, M.D. 


MALEK, Reza S. GREENE, LAURENCE F., 
DEWEERD, James H., and FARROW, GEORGE 
M. Xanthogranulomatous pyelonephritis. 
Brit. ў. Urol, June, 1972, 44, 296-308. 
(From: Mayo Clinic and Mayo Foundation, 
Rochester, Minn.) 


Xanthogranulomatous pyelonephritis is a rare 
unilateral benign disorder, characterized by massive 
tissue necrosis followed by phagocytosis of liberated 
lipid material. 

Most of the cases occur in the fourth through the 
sixth decade with the sexes equally affected. 

Renal pain, low grade fever and generalized vague 
illness were present in most patients. About two- 
thirds of the patients had a history of obstructive 
uropathy, calculous disease or urologic procedures. 

A renal mass was found in most cases, one-third 
had hepatomegaly and 1 had a draining flank sinus. 

Cultures were always positive and usually showed 
E. coli, Proteus or Pseudomonas; however, the blad- 
der urine was sterile in over half of the cases. Re- 
versible hepatic dysfunction was present in about 
half of the cases mimicking hypernephroma. 

The usual roentgenologic abnormality seen was a 
unilateral renal mass (with calcification in a few 
cases), hydronephrosis, and a functionless kidney. 

The variable roentgenographic pattern, hepatic 
dysfunction and diverse manifestations of xantho- 
granulomatous pyelonephritis may closely mimic 
those of hypernephromas, perinephritic abscess, 
pyelonephritis with stone, renal carbuncle, and 
tuberculosis of the kidney. 

The data in 18 cases of xanthogranulomatous 
pyelonephritis are tabulated. Reproductions are 
presented of roentgenograms (in 7 cases) and of gross 
and microscopic pathology.—Pau/ M. Dassell, M.D. 
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BLoop AND LYMPH SYSTEM 


Yao, S. T., HOBBS; J. T., and Irvine, Үү. Т. 
Peripheral arterial insufficiency of the lower 
extremities unassociated with organic occlu- 
sions. Surg., Gynec. < Obst., June, 1972, 754, 
963-966. (From: Surgical Unit, St. Mary’s 
Hospital, London, England.) 


Seven patients with atypical, intermittent claudi- 
cation, cold painful feet and normal peripheral pulses 
were studied by venous occlusive plethysmography 
and arteriography. It was postulated that these pa- 
tients had a functional circulatory disorder without 
major occlusive disease. 

No arterial blocks were demonstrated at arteriog- 
raphy, but early venous filling of veins in the thigh 
was noted. The hemodynamic data indicated reduced 
resting blood flow with increased peripheral vascular 
resistance. 

It was concluded that the clinical symptoms and 
the angiographic and hemodynamic findings arose 
through increased tonicity of precapillary sphincter 
and a change in permeability of arteriovenous an- 
astomosis. 

Three patients in the study responded to lumbar 
sympathectomy with relief of symptoms and return 
of their hemodynamics to normal.—RKobdert I. White, 


Fr., M.D. 


Ruopes, Buck A., RUTHERFORD, К. B., Lopez- 
Mayano, V., Greyson, N. D., and WAGNER, 
Henry N., Jr. Arteriovenous shunt measure- 
ments in extremities. J. Nuclear Med., June, 
1972, 13, 357—362. (Address: B. A. Rhodes, 
Division of Nuclear Medicine, Johns Hopkins 
School of Hygiene and Public Health, 615 
North Wolfe Street, Baltimore, Md. 21205.) 


The authors describe their technique for the mea- 
surement of peripheral arteriovenous shunting by 
arterial administration of albumin microspheres la- 
beled with Tc®™. 

These studies were initially carried out in dogs and 
later in patients. 

The usual patient dose was 2 to 4 mc of radio- 
activity or less than 1/300 the number of micro- 
spheres with 15 to 30 micron diameters found to pro- 
duce hemodynamic changes. The amount of shunting 
was determined from sequential counts over the 
chest following the arterial and then intravenous ad- 
ministration of calibrated doses of microspheres. 

More than 95 per cent of the patients without 
clinical evidence of shunting showed less than 3.2 per 
cent shunts (an average of 0.09 per cent). 

In a patient with congenital arteriovenous fistula 
а 9.8 per cent shunt was found and in a patient with 


pulmonary osteoarthropathy the shunt value was 
33.2 per cent.—Merle K. Loken, M.D. 
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RADIATION THERAPY 


Marcove, RALPH C., Mik£, VALERIE, HUTTER, 
Rosperr V. P., Huvos, ANDREW G., SHOJI, 
HinoMv, MILLER, THEODORE R., and Kos- 
Lorr, RocHELLE. Chondrosarcoma of the pel- 
vis and upper end of the femur: an analysis of 
factors influencing survival time in one 
hundred and thirteen cases. 7. Bone S Joint 
Surg., Apr., 1972, 54-4, 561—572. (Address: 
R. C. Marcove, M.D., Memorial Hospital for 
Cancer and Allied Diseases, New York, N. Y. 
IOO2I.) 


The pelvis and upper end of the femur were the 
mostcommonsitesofchondrosarcoma (approximately 
60 per cent of all cases). One hundred and thirteen 
patients and 152 operations were studied, out of a 
series of 121 consecutive cases that were treated. 

The data analyzed were sex, age, preoperative 
duration of a recognized mass, preoperative duration 
of pain, site and size of the lesion, histologic grade of 
the tumor, and date and type of surgical treatment. 
The basic method of analysis was by means of sur- 
vival curves. At the time of follow-up of 40 living 
patients, 5 still had disease and 35 showed no evi- 
dence of disease. Eleven of the 35 had no evidence of 
the disease more than 15 years after their last sur- 
gical procedure. The data show that it is much more 
meaningful to use a тоог 15 year survival rate as an 
index of cure of chondrosarcoma than to use a § year 
survival rate (11 of 59 deaths from the disease oc- 
curred more than 5 years after the initial diagnosis). 

Persistent pain which is often overlooked is an im- 
portant sign in evaluating patients with cartilaginous 
tumors; 25 percent of the patients reported 2 or more 
years of preoperative pain, some as many as 10 and 
14 years. It 1s also to be noted that cartilaginous 
lesions in this region of the skeleton can grow to 
large proportions causing relatively few symptoms. 

The findings in this study indicate that the cure 
rate and length of survival are directly related to the 
microscopic grading of the tumors (in contradistinc- 
tion to the lack of value of such histologic grading of 
osteosarcomas). [n this instance, careful studies of 
pathologic specimens of chondrosarcomas of the 
pelvis and upper end of the femur showed no ditfer- 
ence in the histologic features of the lesions. 

The prognosis is also improved by the type of 
surgery; i.e. there must be a wide margin of normal 
tissue between the tumor and the line of resection if 
the best cure rate 1s to be obtained. 

The treatment of choice should be a hemipelvec- 
tomy and there is no contraindication to radical 
surgery even in the face of multiple local recurrences. 

In 18 cases, where radiation therapy was given asa 
primary treatment with no surgery performed, the 
short survival of these patients is noteworth y.— Æ. 
Nicholas Sargent, M.D. 


RADIOISOTOPES 


DITTRICH, FRANK A., and GOODWIN, Davip A. 
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Early recognition of chronic airway disease 
by the ? Xe lung scan. 7.4.M.A., May, 1972, 
220, 1120-1122. (From: Palo Alto Veterans 
Administration Hospital, Palo Alto, Calif.) 


The authors present a case report of a 27 year old 
nurse with pleuritic chest pain whose chest roent- 
genogram showed a small infiltrate in the middle lobe 
of the right lung. 

Conventional pulmonary function tests were found 
to be normal. 

A xenon 133 lung "scan" demonstrated delay in 
washout of the radioactive gas from both lung bases, 
indicating increased small airway resistance in these 
lung regions. This finding suggested the possibility of 
a; antitrypsin deficiency which was later confirmed 
by serum studies. 

Repeat xenon studies when the patient was asymp- 
tomatic showed persistance of delayed clearance of 
xenon gas from the lung bases which is a typical find- 
ing in patients with o; antitrypsin deficiency.— Merle 


K. Loken, M.D. 


Lomas, FREDERICK, Dispos, Равіо E., and 
WAGNER, Henry N., Jn. Increased specificity 
of liver scanning with the use of “gallium 
citrate. New England ў. Med., June, 1972, 
286, 1323-1329. (Address: P. E. Dibos, M.D., 
Division of Nuclear Medicine, 615 North 
Wolfe Street, Baltimore, Md. 21205.) 


Sixty-one patients with defects in the liver as 
demonstrated by scans with Tc??? sulfur colloid were 
also studied using gallium 67 citrate. 

Twenty-three of 30 patients with cancer involving 
the liver showed definite accumulation of gallium in 
focal areas devoid of activity on the colloid scans. Of 
these, 11 of 12 had hepatocellular carcinoma, 4 of 9 
had metastatic adenocarcinoma, 2 had malignant 
squamous cell carcinoma, 2 had malignant mela- 
noma, 2 had Hodgkin’s disease, and 1 each had un- 
differentiated carcinoma and hepatoblastoma. 

Gallium was poorly taken up by ¢ metastatic 
adenocarcinomas and 1 malignant carcinoid. 

Four of 6 patients with liver abscess and 1 with 
cirrhosis had appreciable uptake of gallium in liver 
lesions indicating a lack of specificity of this agent 
for cancer. 

Twenty-six other patients with other benign con- 
ditions producing focal defects on the colloid liver 
scans did not show appreciable gallium uptake in the 
liver lesions. 

The gallium studies were said to be helpful in de- 
tecting hepatoma in patients with cirrhosis and in 
differentiating cancer and abscess from more benign 
causes of abnormal liver scans. 

Five figures and one table are included.— Mer/e K. 


Loken, M.D. 


FREEDMAN, G. S. Gamma camera tomography: 
theory and preliminary clinical experience. 


Radiology, Feb., 1972, 702, 365-369. (Ad- 
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dress: Division of Nuclear Medicine, Yale 
University School of Medicine, 333 Cedar 
Street, New Haven, Conn. 06510.) 


A gamma camera tomography method is reported 
which requires a standard gamma camera detector, 
to which a special rotating collimator is mounted. 
The information from the detector is stored in a digi- 
tal computer in a 64X64 array. Views are taken at 
I2 positions 30° apart and each digital image ob- 
tained is stored on magnetic tape. The data from 
these 12 separate Images can be used by the compu- 
ter to reconstruct any plane parallel to the plane of 
the crystal (longitudinal tomography). The image of 
the reconstructed plane is displayed on an oscil- 
loscope and can be photographed for a permanent 
record. 

The special inclined, parallel hole, rotating lead 
collimator is 14 inches thick, and contains 1,500 
parallel hexagonal holes, each inclined 20° to the face 
of the gamma camera crystal. Studies using Tc?9m 
can usually be completed in less than 5 minutes, and 
the computer reconstructs a longitudinal image at 
any desired depth in approximately 10 seconds per 
tomographic plane. 

There are several areas of potential application and 
usefulness of the above described system, which in- 
clude the following: improved resolution in the Z 
plane; single-view organ imaging; determination of 
organ and lesion volumes; redistribution of overlying 
activity; transverse tomography; and color tomog- 
raphy. 

The principal disadvantage of the svstem is the 
fact that the cross-section area seen in all 12 views 
diminishes with increasing depth; however, pre- 
liminary clinical experience with this method of 
gamma camera tomography has demonstrated the 
deep lesions not seen by conventional scanning 
methods. 

Representative preliminary clinical results are 
illustrated in several figures.—PAi/ip D. Bourland, 
PRD. 


CHEMOTHERAPY 


HARLEY, Joun B. (Chairman), SCHILLING, 
ALBERT (Chairman), and GLIDEWELL, Orr- 
VER (Statistician), ACUTE LEUKEMIA GROUP 
B AND THE EASTERN COOPERATIVE ONCOL- 
OGY Group. Ineffectiveness of fluoride therapy 
in multiple myeloma. New England F. Med., 
June, 1972, 286, 1283-1288. (Address: John 
B. Harley, M.D., Division of Hematology, 
Department of Medicine, West Virginia 
University Medical Center, Morgantown, 


W. Va. 26506.) 


This article presents the results obtained in a 
double-blind cooperative study concerning the use of 
fluoride in multiple myeloma. Eighteen institutions 
participated and the follow-up period was 5 years. 

There were 215 patients who were randomized and 
of these 150 completed at least 6 months of therapy. 
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They were divided into 3 subgroups: (a) 52 in the 
placebo group received 50 mg. of sodium chloride 4 
times a day; (b) §1 patients in the low-dose group 
received 25 mg. of sodium fluoride and 25 mg. of 
sodium chloride 4 times a day; and (c) 47 patients in 
the high-dose group received 50 mg. of sodium fluor- 
ide 4 times a day. 

Routine myeloma studies and skeletal surveys 
were obtained at regular intervals. 

The radiation factors were duplicated in the fol- 
low-up roentgenograms. 

All patients also received alkylating agents, ster- 
olds, hormones and radiation therapy as clinically 
indicated. 

Evaluation of response to fluoride was based on 
the amount of pain and activity, loss of weight, 
pathologic fractures, need for roentgen-ray therapy, 
progressive disease, recalcification or fluorosis as 
shown by the roentgenograms and alterations in 
serum calcium and alkaline phosphatase, as well as 
survival. 

Nausea occurred equally in the 3 groups even in 
those on placebos. There were several patients with 
arthralgia, diarrhea, retinopathy and gastrointestinal 
bleeding in each group including those on placebos. 
Arthralgia was considered to be due to fluorosis in 
several patients. 

The study was planned to evaluate the effect of 
long-term administration of sodium fluoride as ad- 
junctive therapy in multiple myeloma, since doses of 
50 to 200 mg. of sodium fluoride daily have resulted 
in positive calcium balance and increased deposition 
of calcium in bone in patients with metabolic bone 
diseases. Patients with minimal or moderate osteo- 
sclerosis secondary to fluoride are usually asympto- 
matic. It was postulated that if fluorides could pre- 
vent the complications secondary to fractures and 
diffuse bone destruction in myeloma, then survival 
might be improved. However, survival in the 3 
groups was similar; median survival in months was 
36.9 in the placebo group; 40.0 in the low-fluoride 
group; and 32.3 in the high-fluoride group. 

Roentgenograms showed increased density and 
coarsened trabeculae in: 12 per cent of the placebo 
group; 18 per cent of the low-dose patients; and 17 
per cent of the high-dose patients. Subclinical fluoro- 
sis (increased alkaline phosphatase) was found in 17 
per cent of the placebo group and in 43 per cent of 
the fluoride treated patients. Definite changes of 
fluorosis in 7 per cent of patients were not seen until 
14 months and the median time before recognition 
was 30 months. Hypocalcemia or hypercalcemia was 
found in a few patients equally distributed in each 
group. 

Clinically there was no difference in the number of 
patients showing deterioration in the 3 groups. How- 
ever, if the median time from onset of the program 
to the time of progressive disease (objective or sub- 
jective) is compared, it was found to be 14 months 
in the high-dose group, 18 months in the low-dose 
and 28 months in the placebo group. 

It was, therefore, shown in this double-blind study 


708 


that the use of fluorides in multiple myeloma did not 
result in increased longevity or alleviation of symp- 
toms. The newly formed sclerotic bone was invaded 
by myeloma cells.— Martha Mottram, M.D. 


ULTRASOUND 


McIzrnov, R. Е. The routine use of ultrasound 
for the diagnosis of postoperative deep-vein 
thrombosis in a district general hospital. 
Brit. ў. Surg. Feb., 1972, 59, 133-135. 
(From: Kent and Canterbury Hospital, Can- 
terbury, Kent, England.) 


A Sonicaid D.205 portable ultrasound apparatus 
was used to investigate patients with suspected deep- 
vein thrombosis. The machine consists of a transmit- 
ter operated at 2 MHz, a receiver, an audio-amplifier, 
and a loudspeaker. The transducer contains 2 cer- 
amic crystals, one of which emits ultrasound and the 
other acts as a receiver. 

The transducer, when placed over the femoral 
artery, emits a characteristic pulsatile sound indica- 
tive of major arterial flow. When the transducer is 
moved medially and the calf squeezed a characteris- 
tic venous roar caused by the Doppler effect is heard 
in the normal person. 

Similar observations can be made over the inferior 
vena cava, the femoral vein in the adductor canal, 
and over the popliteal vein, thus localizing the site 
of obstruction. Obstruction is diagnosed if no sound 
is produced when the calf is squeezed. 

Over a 6 month period, 322 legs were examined in 
patients who had undergone surgery, requiring hos- 
pitalization for more than 48 hours at varying inter- 
vals after surgery. Of 14 legs thought to have throm- 
bosis on clinical grounds, only 50 per cent were con- 
firmed by ultrasound. Nine asymptomatic legs were 
positive at ultrasound. 

Four patients with deep-vein thrombosis diagnosed 
by ultrasound developed pulmonary emboli, this 
diagnosis being confirmed by clinical examination, 
chest roentgenography and electrocardiography. 
Two patients died from pulmonary emboli; deep-vein 
thrombosis had been diagnosed ante mortem by 
ultrasound in both patients. 

No other technique was used to confirm the pres- 
ence of deep-vein thrombosis, but the author con- 
siders the ultrasound reliable and simple and quotes 
2 other series in which other techniques such as 
venography confirmed its accuracy.—Roger C. San- 
ders, M.D. 


TAJIK, ABDUL J., GAU, GERALD T., and SCHAT- 
TENBERG, Tuomas T. Echocardiogram in 
total anomalous pulmonary venous drainage: 
report of case. Mayo Clin. Proc., April, 1972, 
47, 247-250. (From: Mayo Graduate School 
of Medicine, University of Minnesota, Roch- 
ester, Minn.) 


A 22 year old woman was shown by oxygen satura- 
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tions to have an atrial septal defect. No angiocardio- 
gram was obtained, but an echocardiogram showed a 
considerably increased right ventricular dimension 
and a left ventricular dimension at the upper limits 
of normal. The ventricular septum moved 'paradoxic- 
ally' in the same direction as the posterior wall of the 
left ventricle in both systole and diastole. 

At surgery, all the pulmonary veins were found to 
drain into a small posterior chamber which in turn 
drained into the right atrium. Total correction of the 
venous anomaly and the atrial septal defect was 
achieved. 

Postoperative echocardiograms showed persistence 
of the paradoxical ventricular septal motion. 

Paradoxical movement of the ventricular septum 
has been observed previously in patients with atrial 
septal defect and 1s considered to indicate right ven- 
tricular volume overload. 

The authors believe this to be the first reported 
case in which echocardiography has been performed 
in a patient with total anomalous venous drainage.— 
Roger C. Sanders, M.D. 


THERMOGRAPHY 


NATHAN, B. E., Burn, J. IAN, and MACERLEAN, 
D. P. Value of mammary thermography in 
differential diagnosis. Brit. M. J., May, 1972, 
2, 316-319. (From: Hammersmith Hospital 
and Royal Postgraduate Medical School, 
London, England.) 


Thermographic examination of the breasts was 
carried out on 359 women attending a breast clinic. 

Ninety-seven were examined after the application 
of alcohol swabs for 5 to 10 minutes with a Bofors 
thermographic camera and the remainder were ex- 
amined with an EMI thermoscan unit after sitting 
unclothed to the waist for 10 minutes. 

Thermograms were read as abnormal, if there was 
a well defined heat spot or clear inequality between 
the breasts. Amongst 164 patients with normal 
thermograms, cancer of the breast was discovered in 
7 patients, and 41 had histologically confirmed benign 
breast lesions—a false negative rate of 29 per cent. 

Of the 195 patients with abnormal thermograms 
who were biopsied, 115 had no confirmed organic dis. 
ease, 27 had cancer of the breast, and 53 had benigi 
lesions. Seven biopsies were reported as normal breas\ 
tissue. There was therefore a 59 per cent false posi. 
tive rate. No form of benign breast lesion was more 
likely to cause a thermographic abnormality than 
another. 

Since the site of the breast lesion may not coincide 
with the thermographic lesion, it cannot be used as a 
guide to a biopsy site. 

The authors conclude that thermography is not a 
satisfactory screening procedure, although once a 
base line thermogram has been obtained, the tech- 
nique may be used for follow-up. Thermography rep- 
resents “an interesting ancillary investigation but no 
more than that."—Roger C. Sanders, M.D. 


Here are four ways to handle vour 
in-vitro and in-vivo testing requirements. 


IN-VITRO 


LOGIC™ scintillation 
well counter 


LOGIC™ is a simplified in- 
tegrated spectrometer and 
well counter that's easy to 
operate. Most important is 
the LOGICTM unique service 
commitment. When pro- 
blems arise, a unique service 
program goes into action and 
your unit is back in operation 
fast. Every LOGIC is 
built with solid state and in- 
tegrated circuitry to give 
greater reliability and less 
downtime. 


The LOGIC™ symptom de- 
scribing manual allows you to 
pinpoint most service prob- 
lems in minutes. A call to our 
technical representative con- 
firms or corrects your diag- 
nosis immediately. The cor- 


LKB/ Wallac 
automatic gamma 
sample changer 


The LK B- Wallac 80000 auto- 
matic sample changer handles 
a large capacity of samples to 
free your skilled staff for 
other duties. It allows long 
uninterrupted automatic runs 
with either uniform or inter- 
mixed samples. 


The sample conveyer oper- 
ates as an endless belt giving 
you fast, safe and secure 
pneumatic handling of sam- 
ples. There are two methods 
for positive sample identifica- 
tion before measurement, its 
position on the conveyer belt, 
and a binary coded cap. And, 
samples are changed in only 
10 short seconds. Data read- 





rect plug-in circuit board ora 
replacement LOGIC™ is air 
shipped to you the same day. 
You're back in operation 
within 24 hours. In short, if 
you have trouble with a 
LOGIC™, we'll repair or re- 
place it with a service loaner 
in 24 hours or less. 





out is supplied in printed 
form or on punched tape. The 
Wallac automatic sample 
changers simple foolproof 
controls allow you to handle 
your needs efficiently and 
accurately. 


IN-VIVO 


GRAPHIC™ 
Rectilinear scanner 


GRAPHIC™ operation is 
simple. The control panel is 
designed for a logical left to 
right set-up procedure. Start 
at the left with Power On and 
work your way in a logical 
sequence to the right of the 
panel to Scan On. GRAPH- 
IC™ two-position film 
cassette allows you to scan 


коң 


LOGIC™ 
with uptake module 


By simply adding a medical 
stand and probe with colli- 
mator to either of two 
LOGIC™ models, the 111 or 
121, you’re ready for thyroid 
uptake studies. The LOG- 
ICTM modular concept pro- 
vides add-on capabilities for 
you. Buy what you need when 
you need it. And, you still get 
the unique service commit- 
ment provided only by LOG- 
ICTM when problems 
arise, we'll repair or replace 
your instrument with a serv- 
ice loaner in 24 hours or less. 


ABBOTT LABORATORIES 
Radio-Pharmaceutical Products Division 
North Chicago, Illinois 60064 

Health Care Worldwide 

World's Leading Supplier 

of Radio-Pharmaceuticals 


Representative for Europe Labor-Service GmbH, Abt 
Radiopharmazeutika, 6236 Eschborn/Ts, Germany. Postfach 1245 


14" x 17" in either direction, 
across the chest or lengthwise 
along the body. GRAPH- 
IC™ will accomodate a 
variety of large scan field re- 
quirements with uniform 
ease. And, GRAPHIC™ js 
built to last requiring a mini- 
mum of service attention. It's 
so rugged that we warranty it 
for mobile operation. You 
have to be tough to work 
under these conditions. 








And, these instruments come 
from a full-line supplier who 
assures you of a continuing 
service commitment to train 
and assist your personnel in 
all their needs. Its our privi- 
lege to keep your Abbott in- 
struments operational. 





Surprise 4: Digital readout of technique values 
Surprise 2: Completely solid state 
surprise 3: All in a compact package 


CGR's new Hero generator is a powerhouse in a small package. A compact, 
high efficiency roentgen output radiographic and fluoroscopic generator. 

Output capacity of 300 mA at 125 kVp. 

Completely solid state. Single phase, 50-60 Hz two pulse. Designed for 
general x-ray. Encased in a small (19-1/4" x 19-1/2" x 1-3/4") package so that 
it can be placed anywhere in your office, clinic or hospital. 

Operation is a snap. Because all functions have been human engineered 
to ease the job of your operator. Radiographic mA values are pushbultton. 
Timing can be set from 1/420 to 8 seconds. Radiographic and fluoroscopic 
technique values are clearly visible on a large digital readout panel. 

Hero handles two tube operation— perfect for a radiographic/fluoroscopic 
table. Phototimer capability is built in. And a 60 Hz starter designed to 
accommodate most x-ray tubes is included. There are no extras to buy. 

There are more surprises. Your CGR representative will be pleased to tell 
you about them. 
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CGR MEDICAL CORPORATION 2519 Wilkens Avenue, Baltimore, Maryland 21203, (301) 233-2300 
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CANADA 
SASKATCHEWAN CANCER COMMISSION 
Department of Public Health 


RADIOTHERAPISTS 


Specialist Radiotherapists are required by the Saskatchewan Cancer 
Commission to augment the staff of the Departments of Therapeutic 
Radiology in the Cancer Clinics, University Hospital, Saskatoon, and 
in the Allan Blair Memorial Clinic in Regina. The departments are 
fully accredited for teaching by the Royal College of Physicians & 
Surgeons of Canada and are affiliated to the Medical College of the 
University of Saskatchewan. 


In the University Hospital a new department is under construction and 
should be completed by September 1972. The Allan Blair Memorial 
Clinic will be located in the South Saskatchewan Hospital Centre 
which is presently under construction and should be completed 
within 18 months. Both departments are well equipped, including, 
in the Saskatoon Clinic a new Siemens 42 MEV Betatron. Each clinic 
has two full-time physicists under the direction of a Director of 
Physics. 

The two clinics are responsible for the treatment of all patients in the 


province who have cancer. Approximately 900 patients are treated in 
each of the Departments of Therapeutic Radiology annually. 


The salary range is $30,000.00 to $36,000.00 


There is a superannuation scheme, group life insurance and other 
fringe benefits. 


It is possible that assistance may be available towards the cost of 
transportation of the successful applicants and their families to 
Saskatchewan. 


Enquiries should be Directed to: 


Professor, C. C. Burkell Dr. T. H. C. Barclay, 
Head—Department of Therapeutic Radiology OR Director of Cancer Services, 
University Hospital, Allan Blair Memorial Clinic, 
Saskatoon, Saskatchewan. Regina, Saskatchewan. 
CANADA CANADA 


Application forms Available Sask. Public Service Commission, 
328 Legislative Building, 
Regina, Saskatchewan. Canada. 


PLEASE QUOTE COMPETITION zz c/c 5663 
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Fuji X-Ray film is acclaimed by doctors 
and technicians everywhere—for it com- 
bines everything you want in technical 
qualities with a reasonable cost. It's 
number one in value! 


For quick delivery of the X-Ray film with 
reliable consistency, excellent contrast 
and low fog level, call your Fuji film 
dealer today. 


Distributed throughout the U.S. by: 


PYNE RAY CORPORATION кк 2 cnicago: « Lot Angeles 


121 SPENCER PLACE, MAMARONECK, NEW YORK 10543 





EA you've conquered cancer 
and heart disease, and switched 
to preventive medicine... 


are here today. 


The journey won't be easy. 
You'll have to travel past the 
limitetions of your five senses. 
And be extra-familiar with the 
submolecular, as well as the 
intracellular, world. 

We have the instrumentation 
to take you there. For instance, 
Nuclear-Chicago's Pho/Gamma 
Scintillation Camera. It's the 
choice of more than 95% of U.S. 
teaching hospitals and medical 
schools. They like its high 
resolution, ease of patient 
ositioning, and its choice of 
12 scecialized collimators allowing 
ne to switch from routine, 
"bread-and-butter" imaging to 
highly sophisticated procedures. 





...the tools for getting there 


Our Pho/Dot is the world's most 
proven rectilinear scanner. Our wt. 


Liquid Scintillation and Automatic 
Gamma Counters embody the 
newest ideas in capability- 
expansion for radioimmunoassay 
and competitive binding tests. 
And we could say equally good 
things about our Pho/Gamma 
Tomocamera, Data/Store 
Playback System, and similar 
products. But that wouldn't 

be modest. 

When the last of the Great 
Plagues that afflict humanity has 
been wiped out, it will be because 
dedicated people have pin- 
pointed the method of attack. 
With instruments like these. 





NUCLEAR-CHICAGO 


A SUBSIDIARY OF G. D [SEARLE] & CO 


CM-276 


Nuclear Drive, Des Pla 
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The future-oriented company 





GAF has 
three 90-second X-ray films 


that don't look like 
90 second X-ray films. 
They look like manually- 


processed films! 
And that's the standard 


of your profession. 
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Now...thanks to major breakthroughs in emulsion and coating 
technology, GAF...America's oldest manufacturer of films, 
photographic papers and chemicals...brings you a family of 
medical X-ray films that assure you the three qualities you 
demand: resolution, detail, and maximum definition. 


GAF” HR "1000 
High Resolution Medical X-Ray Film. 
GAF HR 1000 is designed with a unique blending of ultra- 
fine grain photographic emulsions. When used with high- 
speed and ultra-high speed screens, it gives you image 
latitude, without graininess. Ideal for special procedures, and 
chest applications. 


GAF' HR “2000 
High Resolution Medical X-Ray Film. 


GAF HR 2000 lets you take full advantage of your three-phase 
equipment...without losing single-phase quality. A high con- 
centration of ultra-fine grain silver crystals gives you optimum 
resolution for laminography, chest radiography, angiography 
and general purpose radiography. 


GAF” HR "3000 
High Resolution Medical X-Ray Film. 


This high-contrast, fine-grain film is designed for general 
purpose radiography, and for short exposure angiography 
application. 


The GAF family of High Resolution Medical X-Ray films are 
the "workhorse" X-ray films that equal manual processing 
standards because they're conceived from a complete film 
and chemical technology that goes back to basic organic and 
physical chemistry. Call your local GAF representative today 
and ask him to show you the image of quality. 





С АЕ Corporation 
Industrial Photo Division 
X-Ray Marketing Dept., 





^ Introducing the New 
Ultra-TechneKow 
Technetium Generator 








with 





1. New enlarged lead 
shield reduces radiation 
exposure to the operator. 
With at least 114 inches of 


lead all around the generator column this is - 


one of the best shielded generators available 


today. 


2. New ‘‘lon Control’’ Process (patent 
applied for) reduces aluminum level to a 


point where it is virtually undetectable by . 


normal laboratory test methods. The eluate 
may be used with any of the currently avail- 
able sulfur colloid kits or with other tagging 


New Features- 


procedures requiring low aluminum levels. 


3. New 500-ml saline supply allows as many 
as 15 or 16 elutions per week. The saline 
supply is built in and factory sealed, an ex 


clusive feature of the new Ultra-TechneKow. 
- 4. New self-aligning milking station makes 


the elution process simpler than ever. Wher 
the “Sight Glass” elution shield with evacu. 
ated vial is placed into the milking station 
the needle is automatically centered ovei 
the evacuated vial. Press plunger down, turr 
slightly to lock into position, and elutior 
proceeds automatically. 


It’s the most advanced concept in technetium-99m generators. 


This all-new, redesigned version of our Ultra- 
TechneKow series is carefully engineered 
into an attractive, pre-assembled, com- 
pletely self-contained unit. This model is the 
culmination of seven years of experience 
making technetium-99m generators. The 
Ultra-TechneKow Generator is shipped each 
week complete with evacuated elution vials, 
needle pack with labels, molybdenum-99 


and technetium-99m reference tables 
needle guard for operator safety, convenien 
carrying handles, and package insert witt 
complete information. 


Contact your Mallinckrodt/Nuclear represen 
tative now for detailed information on thi: 
unique new product of Mallinckrodt/Nuclea 
research. 


Mallinckrodt 





RADIOPHARMACEUTICALS 
Mallinckrodt Chemical Works 
St. Louis, Missouri 63160 











Only 99%” Wide, 93 9/16" High, 28 9/16" Deep, 
15" Wide Formica shelf. 
300 Film capacity, 50—6 bank panels. 


Built and designed same as the MV200A 200 film 
S & S Motorized Viewer with new modular construc- 
tion for easy delivery in sections and quick installation. 


MANUFACTURED BY: 
S. & S. X-RAY PRODUCTS INC. 


87-93 JAY STREET, BROOKLYN, N.Y. 11201 
Telephone: 212-624-7035 





Now the Jumbo 6 over 6 300 Film Motorized 
Viewer, the only viewer made to read 12 — 
14 x 17" films or 84" wide panels of smaller 
film sizes. Individual control of light (bright, 
normal or off) for each of the 12 films. 50-6 
Bank wide plexiglas viewing panels. 


Fast action—60 Second maximum access time) 
to any film. The 50 button—MV200C Selector 
is available for automatic case retrieval. 


Hundreds of MV200A are in use. Radiologists 
agree it is the best and now the MV300A 
offers still greater value; easier reading, larger 
capacity, faster action, minimum floor space 
and lowest cost per film! 


MV300A 300 Film Viewer $ 9995.00 
MV200A 200 Film Viewer 7630.00) 
MV200C Selector 1395.00 


FOB Brooklyn, N.Y. 


Brochures, Dimensions & Users List on request. 


Edited by MILLARD N. CROLL, M.D., Associate Pro- 
fessor of Radiology, Department of Radiation 
Therapy and Nuclear Medicine, Hahnemann Medi- 
cal College and Hospital, Philadelphia, Pennsyl- 
vania. 


Co-editors: LUTHER W. BRADY, M.D., H. RANDOLPH 
TATEM, Ill, M.D., and TAKASHI HONDA, M.D. 


1972 308 pages, illus. $18.50 


In this volume 44 prominent investigators have 
joined forces to: 1) present the latest develop- 
ments in clinical dynamic function studies utilizing 
radionuclides—from newly obtained physiologic 
and diagnostic data to advances in instrumenta- 
tion and production of new radiopharmaceuticals 
—and 2) bridge the gap between the research 
laboratory and the practicing physician in nuclear 
medicine. 


eton-Century-Crofts == f 





ТЛ» ы ы ДН sanis HOLLOHIT4 2IN умла TUDIHID 


CONTENTS 

Fundamentals: The Dynamic Flow Method of Cardiovascular Scanning X Assessing Regional Blood Flow. Panel 
Concept. Special Consideration of Using Radioactivity and the Auto- Discussion, Pulmonary: Radioaero- 
Instrumentation for Dynamic Func- fluoroscope. Short-Term Prediction of sol Versus Radioxenon Inhalation 
tion Studies. Evaluation and Stan- Myocardial Infarction or Sudden Procedures in Obstructive Lung Dis- 
dardization of Models for Simula- Death by Hemodynamic Assessment. ease and Pulmonary Embolism. Stud- 
tion of Clinical Dynamic Studies. Cerebral: Interference of Scalp and ies of the Pulmonary Circulation with 
Renal: Clinical Aspects of Dynamic Skull with Dynamic Isotope Studies Radioactive Microspheres. Special 
Renal Imaging with Radiochlormero- of Brain. Intravenous Dynamic Nu- Topics: Dynamic Radionuclide Stud- 
drin, Technetium-99 Pertechnetate, cleography of the Brain. Quantita- — ies in Pediatric Nuclear Medicine. 


and lodine-131 Ortho-lodohippurate. tion of Cerebral Blood Flow with the Status of Radiopharmaceuticals in 


Cardiovascular: Radioisotopic An- Multiple-Crystal Camera. 


Clinical Japan. Assessment of Cerebrospinal 


giocardiography: Pre- and Post- Value of a Computer System for Fluid Dynamics with Radionuclides. 


operative Evaluation of Patients with Data Acquisition, Processing, 


and Intravenous Radioisotope Hepatoan- 


Congenital and Acquired Cardiovas- Display of Cerebral Dynamic Studies. giography. Summary: Dynamic 
cular Disease. A Sequential Dynamic Principles of the Tracer Method in Studies, 1972: A Status Report. 


Please send me on 30-day approval: 


C] Croll, Clinical Dynamic Function Studies with Radio- 
nuclides ($18.50) m24368-x 


Г] Bill me. Û Check enclosed (publisher pays postage). 


APPLETON-CENTURY -CROFTS 
Educational Division 
MEREDITH CORPORATION 
440 Park Avenue S. 

New York, N.Y. 10016 
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Picture of productivity: models depicting a typical situation—10 patients chestfilmed in 15 minutes! 


That chest room of 
yours can become lots 
more productive. 


(While "decongesting" those waiting areas.) 


Not an idle boast, as you can learn from the scores of institu- 
tions that have already installed the new Picker Automatic 
Chestfilmer System. 

We recently asked these institutions what this new chest 
radiography system has actually meant to them. Virtually all of 
them strongly stressed increased productivity. Second highest 
mention: waiting areas were significantly less congested. 

But before talking about the system itself, let's at least 
mention the other benefits stressed by users: fast reporting, 
less need for expansion space, fewer technicians required, 
less skill needed to achieve satisfactory results. 

How can the Picker Automatic Chestfilmer System do 
all this? 

Basically, by conforming to the needs of the radiologists, 
technologists, patients, institutions—and the economic 
realities of life. 

To be specific: first, the 6Ib. cassette is gone. It has been 
replaced by a feed magazine that holds 125 films and is easily 
attached to an exposure module. This module is automatically 
servo-aligned to the x-ray tube. Insertion of the patient's ID 
card “unlocks” the system for use and supplies the patient 
data for optical transfer to the film. After exposure, the film 
can be automatically transported to an automatic film proces- 
sor which then presents a dry, ready-to-read radiograph. Time 
from exposure to dry film? Something under 120 seconds. 

Obviously, the economic advantages implicit in such a 
system are impressive indeed. But there are some other not- 
so-obvious economic benefits, too. For example: at one point 
in our survey of hospitals now using this system we learned 
that 1,633,200 14 X 17's had been produced with only 30 sets 
of intensifying screens! 

There's more to learn about this Picker Automatic Chestfilmer 
System and your Picker man will be happy to give you the 
whole story. Or drop us aline and request Brochure T. Thanks. 
Picker Corporation, 595 Miner Road, Cleveland, Ohio 44143. 





PICKER 


The Most Versatile Head Positioner 
IS The Least Difficult to Attach 


For both nuclear scanners and x-ray table units the 
Scholz Head Positioners are not only the most 
versatile and positive but also the easiest to attach. 


The Scholz Head Positioners are simple to operate. 
A single hand wheel opens and closes the padded 
jaws in unison. The jaws can be rotated through 
360 and will index parallel to your camera face or 
table top. 

X-Ray Table Unit: 

All features are the same on both units. The Head 
Positioner for use with x-ray tables is easily at- 
tached with powerful vacuum cups. 


Nuclear Camera Unit: 

The Scholz Nuclear Camera Head Positioner is 
easily attached to either the Nuclear-Chicago or 
the Picker Cameras. It is designed to attach by two 
bolts and offers the full versatility of the 

Standard Head Positioner. 


For more information write: 


9 Frank Scholz X-Ray Corp. 


464 Hillside Ave., Needham Heights, Mass. 02194 
(617) 444-7900 













PHAROS 


“CURTAINED” 
ILLUMINATORS 


For Better Viewing 






PHOTOREPRO 





AUTOMATIC with push-button operated motor- 
ized curtains and stepless brightness con- 
trol. 


AUTOMATIC-HI the impressive new model with 
brightness increased by 50%. 


* * * 


PHOTOREPRO with manually operated curtains, 
built-in footswitch controlled 42.000 Lumen 
Halogen Spotlight. High Light Intensity 
(100 W.) of stepless adjustable Viewing Area. 
For General Inspection, Spot Viewing and 
Photoreproduction. 

CLASSIC the manually operated standard model 
with 6-level or stepless brightness control. 


* * * 


HI-INTENSITY extra brightness (135 W.) 9-level 
or stepless light intensity control. 


















FOR ADDITIONAL INFORMATION: 
Contact your X-ray Supply Company or 
PHAROS VIEWING EQUIPMENT. 


132 MYRTLE AVE., FORT LEE, N.J. 07024 


PHAROS == 
— — VIEWING 
EQUIPMENT == 












Bind Your 
Journal Issues 
Into Valuable 

Vigilant Volumes 





Pertinent information you sometimes desperately need is too often 
in the Journal issue you cannot find. Single copies have a way of 
getting lost, misplaced or destroyed. It is better for you to let us 
permanently bind each journal into semi-annual or annual volumes 
—then your reference source is always complete, organized and 
instantly at your service. We call them "Vigilant Volumes''; they 
so carefully store and provide on instant notice so much knowl- 
edge of timely value. 


The cost per ''Vigilant Volume," by official commission from the 
journal publishers is but $5.95 per volume, permanently hard bound 
in washable buckram, gold embossed with period dates, journal 
name and special insignia—plus your name stamped in gold leaf. 
"Vigilant Volumes" are handsome library additions too, real con- 
versation pieces. These volumes are bound in the authorized colors. 


HOW TO ORDER 
Simply ship your journal issues to us via parcel post, together with 
your name, address, AND REMITTANCE, at $5.95 per volume. Within 
45 days after receipt, bound volumes will be shipped to you. Price 
subject to change without notice. Please remit 504 per volume for 


| return transportation and handling. 





PUBLISHER'S AUTHORIZED 
BINDERY SERVICE, Ltd. 


(Authorized Binders of All Journals) 
4440 W. Roosevelt Rd. 
Chicago, illinois 60624 
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Sure our E-Z-EM® Prepackaged Disposable Barium Enema is among the finest available. The 
point is, it wouldn't be if the Sol-O-Pake barium inside weren't also among the finest available. 


And the reason we know it is, is that it’s our product too. A premium barium, providing superior 
performance on two important counts. One, Sol-O-Pake mixes instantly and remains in sus- 
pension. So there are no clumps to clog tubing, or produce artifacts in your film. And two, 
Sol-O-Pake coats excellently over a wide range of densities. So in high or low kilovoltage 
procedures ... filled or postevacuation examinations . . . routine or double contrast studies, 
you get the fine mucosal detail you need. 


Now that you know about Sol-O-Pake, remember there's an upper G.I. form as well. 


SOL-O-PAKE™ 


In Upper G.I. Cup For Lower G.I. In Individual Packets 





Maximum convenience. Fast Prepackaged in the amount Economical. Packaged in individual 
flow through small bowel. Vanilla, you specify in E-Z-EM kits. For four or six ounce packets. Vanilla, 
chocolate, fruit or unflavored. use with or without an evacuant. chocolate, fruit or unflavored. 


E-Z-E PIONEERS IN G.I. RADIOLOGIC ACCESSORIES 
111 Swalm Street, Westbury, N. Y. 11590 (516) 333-8230 
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wanted for w ole 
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r but could never get... 


until now. 


Its a dramatically improved 
scintillation camera with larger 
field, higher resolution, better 
uniformity...and a moving pa- 
tient table that enables you to 
get full-body, minitied gamma 
images in as little as 10 minutes. 
« You get them all with Pickers 
new Dyna™ Camera 2C and 
the new Omniview " 
Whole-Body Imaging System. 
Together, they set new per- 
formance criteria for practical 
diagnostic visualization. 
Consider these facts. Dyna 
Camera's improved resolution 
is now significantly better 
than 3/16", and uniformity 








comparable cameras and has 
superior linearity of + 396 over 
the entire 11.8" field of view 
for clear, undistorted images. 

Consider too, that Picker's 
computerized Image Enhance- 
ment System gives unitormity 
correction, background 
suppression, and contrast 
enhancement unobtainable 
by other means. The IES, in 
conjunction with the new Dyna 
Camera 2C, can be used with 
any other existing scintillation 
camera to permit facility 
expansion at lower cost. 

So get all those performance 
features youve always wanted. 


varies less than «1096. Тһе Omniview You can get them all with Pickers 
moving patient table presents whole- new Dyna Camera 2C and new 
body and variable field size images  Omniview —the new standards of 
at this same higher resoclution— down performance for images of health. 
to 15:1 minification. Dyna Camera Picker Corporation, 595 Miner Road, 
¢ field size is a full 45% larger than Cleveland, „ ,, Ohio 44143. 






(a) Technetium 99" Polyphosphate «$ 
Whole-Body Image. 

(b) Left Lateral Brain Image 
from Dyna Camera 2C (50% reduction). 
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CJ 


J 


0 


a 


Lj 


CJ 


0 


E 


L 


LJ 





Watch For These New Books Now in Press... 


MODERN THIN-SECTION TOMOGRAPHY edited by Arnold Berrett, New York Medical College, New York City; Sam Brunner, 
Gentofte Hospital, Copenhagen, Denmark; and Galdino E. Valvassori, Univ. of Illinois College of Medicine, Chicago. Foreword by 
Solve Welin. (27 Contributors) '12, about 552 pp. (7 х 10), 496 il., 17 tables 


ROENTGENOGRAPHY AND ROENTGENOLOGY OF THE TEMPORAL BONE, MIDDLE EAR, AND MASTOID PROCESS (2nd 
Ed.) by Lewis E. Etter, Uriv. of Pittsburgh. With the Collaboration of Merle J. Stuart and the late Lawrence C. Cross. With a Section 
on Plesiosectional Tomography by Marc S. Lapayowker and Margaret J. McGann. Foreword by the late Theodore E. Walsh. °72, 
about 238 pp. (8 1/2x 11), 225 il. 


ANGIOGRAPHY OF TRAUMA by Whei-Rung Fu, Georgetown Univ, School of Medicine, Washington, D. C. 72, about 104 pp., 76 
il. 


X-RAY MICROSCOPY IN CLINICAL AND EXPERIMENTAL MEDICINE by T. A. Hall, Univ. of Cambridge, England; H. O. E. 
Rockert, Univ. of Goteborg, Sweden; and К. L. deC. Н. Saunders, Dal’hevsie Univ., Halifax, Nova Scotia, Canada. "12, about 358 pp. 
(6 3/4 x 9 3/4), 125 il., 8 tables 


CISTERNOGRAPHY AND HYDROCEPHALUS: A Symposium by John C. Harbert, Editor, Georgetown Univ. Hospital, 
Washington, D. C. Associate Editors: David C. McCullough and Alfred J. Luessenhop, both of Georgetown Univ. Hospital; and 
Giovanni Di Chiro, National Institute of Neurological Diseases and Stroke, Bethesda. (109 Contributors) '72, about 670 pp. (6 3/4 x 
9 3/4), about 303 il. (6 in full color), 66 tables 


THE PORTAL VENOUS SYSTEM by Charles Marks, Louisiana State Univ. School of Medicine, New Orleans. Foreword by 
Lawrence Abel. '72, about 115 pp., 57 il. 
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12 Outstanding Titles Tbat Sbould 
Ве in Every Radiologist ’s Library . . . 


MAMMOGRAPHY (2nd Ed.) by Robert L. Egan, Emory 
Univ. School of Medicine, Atlanta, Georgia. "12, 526 pp. (8 
1/2x 11), 392 il., 51 tables, $35.50 


Г] SIMPLIFIED RADIOTHERAPY FOR TECHNICIANS by 
Barbara Howl, Wolverhampton, Staffordshire, England. "12, 
112 pp., 47 il., $5.95 


PRINCIPLES OF RADIOGRAPHIC EXPOSURE AND PRO- [ APPLIED SURGICAL ANATOMY by Charles Marks, Charity 

CESSING (2nd Ed., 9th Ptg.) by Arthur Fuchs, Rochester Hospital, New Orleans. Foreword by William D. Holden. ’72, 
PAN alos a А ак: ' ' 608 pp., 151 il. (16 in full color), $22.50 

New York. "12, 304 pp. (7 x 10), 600 il., $12.50 


C] AIDS TO ETHICS AND PROFESSIONAL CONDUCT FOR 
STUDENT RADIOLOGIC TECHNOLOGISTS (2nd Ed., 3rd 
Ptg.) by James Ohnysty, Saint Francis Hospital, Colorado 
Springs. °72, 176 pp., $6.75 


PARAMEDICAL PATHOLOGY: Fundamentals of Pathology 
for the Allied Medical Occupations by Alvin F. Gardner, 
Department of Health, Education and Welfare, Washington, 
D. C. "12, 224 pp. (7 x 10), 65 iL, 33 tables, $12.50 


C] HEMATOPOIETIC AND GASTROINTESTINAL INVESTI- 


THE FUNDAMENTALS OF X-RAY AND RADIUM 
PHYSICS (5th Ed.) by Joseph Selman, Univ. of Texas, Tyler, 
122,552 pp., 259 il., 23 tables, $12.95 


DR. W. C. RONTGEN (2nd Ed., 2nd Ptg.) by Otto Glasser, 
Cleveland Clinic. '72, 192 pp., 17 il., $7.50 


RADIUM RECIPES FOR CUTANEOUS CANCER (The 
Manchester Method) by J. B. Howell, The Univ. of Texas 
Southwestern Medical School, Dallas. In Collaboration with 
W. J. Meredith and Gerald Swindell. '72, 160 pp., 49 il., 2 
tables, $14.75 


GATIONS WITH RADIONUCLIDES: Third Annual Nuclear 
Medicine Seminar compiled and edited by Albert J. Gilson, 
William M. Smoak, III, and Morton B. Weinstein, all of Univ. 
of Miami School of Medicine. (28 Contributors) °72, 472 рр. 
(6 3/4 x 9 3/4), 301 il., 37 tables, $30.00 


MEDICAL X-RAY TECHNIQUE. Third Revised and En- 
larged Edition in U.S.A, by G. J. Van der Plaats. '72, 602 pp., 
218 figs., $16.50 


XERORADIOGRAPHY OF THE BREAST by John N. 
Wolfe, Hutzel Hospital, Detroit. Foreword by Wendell G. 
Scott. '72, 194 pp. (8 1/2 x 11), 242 il. (92 in color), $23.50 








CHARLES C THOMAS • PUBLISHER Lawrence Avenue SPRINGFIELD • ILLINOIS • U.S.A. 


Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray of same patient. 


now you see it now you don't 


With Salpix as your contrast medium, your gynecologic pa- CONTRAST MEDIUM 


tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 


ally no irritating radiopaque residue to produce foreign-body TRADEMARK 


reactions, yet it provides the viscosity needed for adequate saon с contams: 


sodium acetrizoate 0.53 g and 


visualization. polyvinylpyrrolidone 0.23 g 


Contraindications: Contraindications to hysterosalpingography include the 
presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 
Sensitivity Test: |f indicated in the patient's history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 

Warning: Not for intravenous use. Q ORTHO PHARMACEUTICAL CORPORATION 1970 


ORTHO PHARMACEUTICAL CORPORATION * RARITAN, NEW JERSEY 08869 





Atotally new approach 
to improved image quality. 


New X-OMATIC Products...from Kodak. Designed to provide 
sharper, more detailed radiographic images and help 
improve overall efficiency of radiology departments. 


New total-contact cassette. 
Lightweight. Durable. 
Easy to handle. 


The new KODAK X-OMATIC Cassette has curved 
covers that roll out the air for total, uniform 
screen/film contact. The screens are specially 


compounded to provide greater screen effi- 


ciency and reduced crossover to offer improved 
image quality. The cassette handles easily, has 
a special latch that opens with one hand for 


fast, convenient loading and unloading of film. 


Color coding and service labels help minimize 
confusion and reduce error. 


2 new films+ 2 new intensifying 
screens=3 medical radiographic 
services. 


Twonew films and two new intensifying screens 
create a choice of three medical radiographic 
services to meet the specific demands of ex- 


panding diagnostic programs. And each screen/ 4 


film combination provides improved radio- 
graphic detail. For General Radiography: 
KODAK X-OMATIC Regular Intensifying Screen 
with KODAK X-OMATIC G Film. For Radiog- 
raphy of Extremities: KODAK X-OMATIC Fine In- 
tensifying Screen with KODAK X-OMATIC G Film. 
For High-Speed Radiography: KODAK X-OMATIC 
Regular Intensifying Screen with KODAK 
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Special reason to buy the most 






























X-RAY 
PRODUCTS 


Pako Corporation, 6300 Olson Mem. Hwy. 
Minneapolis, Minnesota 55440 


4 
| | 
* | | | 
reliable x-ray processor now. |g БЕТЕ 
Те] з 

Ask anyone who owns or uses опе considering the advantages of de- | © 9 | 
about the reliability of the Pakorol- centralized processing, get the facts | E | a s | 
XU. Excellent quality processing, now. Fast action can help | 25 | N S | 
minimum maintenance, minimum save some of your budg- & 1:2. | E и | 
down-time will be their reply. et without sacrificing pra | | 5 3 | 
But now there’s a particular cost all-important quality | ас | 5 = | 
advantage to buying it now. Fora and reliability. IS E s J E X d 
limited time you can buy the same los © | < e Àj 
Pakorol-XU that set all the ler | | "^ $ 6 | 
quality and reliability ht 8 | E wl 
standards, at a new, low | Ex c 5 2 | 
price—$6,900, U.S. User ELE = ا چ‎ 
Net, F.O.B. Minneapolis. | © 2 Е > 5 | 
(Price subject to change EET 292 | 
without notice.) If you need | Se o os | 
additional capacity or are 122 5 S. | 9.8 | 
159, | 65z 9 E22 | 
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PNS Processing Systems for the Medical and Industrial X-Ray 
دا‎ Photographic, Motion Picture and Graphic Arts Industries 


Fits any 2" X 2" 
A PROMISE FROM THE X-RAY DIVISION OF Viewer or Projector 
HANLEY MEDICAL EQUIPMENT COMPANY ME 
If you will write for our brochure on X-ray cabinets, Dic 
we feel reasonably sure you will purchase. | L 
LOW PRICE & TOP QUALITY IS THE REASON. ly 
AMERICA’S LARGEST DISTRIBUTOR OF X-RAY CABINETS. Sa Ц) | 


HANLEY MEDICAL EQUIPMENT CO. 
TYPICAL RELEASES 


5614 South Grand X-ray Division St. Louis, Mo. 63111 
ы 1-24 RADIOLOGICAL COLON EXAMINATION ACCORD 
| ING TO THE DOUBLE CONTRAST METHOD (Part 
e United Way ee eee EARN EAT. вы 2.00 





Give Happiness 


2) ... 45 slides 








DU Aud Peppe a in iai MER 

by Jakob Altaras, M.D., Professor of Radiology, Univ. 

of Giessen, W. Germany 

5-114 ROENTGENOLOGIC AND SCINTIGRAPHIC FIND 

à — i INGS IN THE SPREAD OF CANCER (Part 1) ... 
RADIOTHERAPIST—Associate Radiotherapist is requir- saa ое A ӨӨӨ УЫН СЕ ... $22.00 

» ч ‘ ) } Z2NTGENOLOGIC AND SCINTIGRAP '" FIND- 

ed for modern radiotherapy department in a teaching INGS IN THE SPREAD OF CANCER (Pact aie 
hospital (about 600 beds) in New York. Over 700 new | xd ms W. Sumer. M Biden Weak cire $22.00 

Б | : у JO : rner, M.D., Radiologist, essol em. 

cancer patients are treated in the hospital per annum, | Hosp., Springfield. Mass | ^ 

. А . I8-2A THE NORMAL AND PATHOLOGICAL ВОЕХТ ЕХ 

and 400 new patients are treated in the radiotherapy ANATOMY OF THE LYMPHATIC SYSTEM ... Gl 
dept. The dept. is in the new wing, equipped with AE inte BES RNa eRe E Dei жа PS PPS $20.00 

Franklin S. Alcorn, M.D., Presb. St. Lukes Hosp., 

linear accelerator, a CO60, and a orthovoltage. An Chgo., Ill., Frank L. Hussey, Jr. M.D., Lutheran Gen. 

active physics section staffed by two physicists, forms | Hosp., Park Ridge, I11. and Edwin J. Liebner, M.D Р 





Research & Education Hosp., Univ Ill, Chicago, Ill. 


a part of the dept. Mould room, diagnostic and ad- 
р P 9 ORDER DIRECT. For other series ask for catalog B. 


vanced dosimetry equipment are available. A residency 
program is active. Salary is $30,000 to $35,000 per | 
annum, depending upon qualifications & experience. 

Apply to Dr. S. Rafla, Chief of Radiotherapy, Metho- MEDICAL FILM SLIDE DIVISION 
dist Hospital of Brooklyn, 506 6th Street, Brooklyn, | MICRO X-RAY RECORDER, INC. 

N.Y. 11215. 3755 W. Lawrence 4 Chicago, Ill. 60625 








PERFORMANCE: 


The Measure of 
GE Innovation 






que vas. 





Equipment. Systems planning. 
Service. And financing. 


They make performance a 
total concept at General Electric. 


Ask us to demonstrate it at RSNA. 


General Electric Medical Systems, 
Milwaukee, Toronto, Liege 


GENERAL © ELECTRIC 


G CAT. No. 772 


14" x 56" VIEWING AREA, * NYLON FILM GUIDES 


READ 5- 11" x 14"S 
e TILTING MOUNT 


FILM ON REELS ON MOBILE BASE 
THE FAST, EASY WAY AVAILABLE 


A new illuminator specially designed to read 14” wide 
films in long lengths from reels. Units feature fluorescent 
lighting with five 11 x 14" areas and individual control 


of light in each area. Film is pre-wound on a reel 


[he reel is inserted into the holder and the film threaded 
through nylon guides onto takeup reel. Turn the handle 


to move the film across the viewe: from reel to reel 


Illuminator can be wall mounted or ordered with its 


own mobile base 


Cat. No. 711: Illuminator with (2) two reels 66%” W, 
19” H, 6-1/8” $565.00 


Cat. No. 712: Illuminator & mobile base. Base 36” H, 
16” D. (illustrated) $755.00 


Cat. No. 713: Extra reel. $5.00 Ea 
REQUEST COMPLETE CATALOG. 


S. & S. X-RAY PRODUCTS INC. 


The Complete Line of 
X-Ray Accessories 


87-93 JAY STREET 
BROOKLYN, N.Y. 11201 


Telephone: 212-624-7035 


ONE OF THE MANY S & S ACCESSORIES 
SOLD BY YOUR LOCAL X-RAY DEALER 


IMPORTANT! 


OBTAIN MAXIMUM 
MARKET PRICES... 
from the nation’s 
largest buyer of 
used x-ray film... 


donald 
Elroy 


INC. 
35 years of integrity 


we purchase all brand and sizes of used x-ray 
film from anywhere in the United States ... and 
we pay the freight cost. 

we pay in advance if requested, or immediately 
upon the receipt and weight evaluation of your 
shipment. 


Our maximum market prices are gauged by the 
metals market and are adjusted continuously to 
reflect full value. 

we Offer 12-month, cumulative Incentive Pay- 
ment Bonuses for consistent shipments of used 
x-ray film. You reduce storage problems, earn 
highest weight increment prices. 


write for—your computerized, up- 

to-the-hour Quotation for Purchase 

Plan that assures you of our 
pledge to give . . . Maximum 
Market Prices. 


DONALD McELROY, INC. 
9573 william street 
rosemont, illinois 60018 


Please send me COMPLAN TODAY. 

















KEUFFEL & ESSER X-RAY, INC. 
X-Ray Film and instrumentation 





Exclusive Distributors 
Western Hemisphere 





This is Sakura's new QH 90-second 
X-ray film. It has a new polyester base that's 
especially formulated for unprecedented 
clarity. Greater clarity than any other film 
of its type available today. Even Sakura's own 
high-clarity Q-film. 

This means you get ultra-high contrast and extremely 
good definition. Base fog is very low. And the overall effect 
is clearer, sharper, better X-rays. All for no more than 
you're paying now. (QH has the same price as Q). 


Not that money's everything. QH retains all of Q's 
versatility (it can be processed by hand, in 3'/2-minute 
machines, as well as 90-ѕесопа). And it has all 
of Q's consistently high quality. From box to box. 
Ask Keuffel & Esser about Sakura's new QH. 
Clearly, a better film. 

Keuffel & Esser X-Ray, Inc., 750 Huyler Street, 


Teterboro, N.J. 07608. In Canada: 
CGR/Canada, Ltd. — LaChute, Quebec 






We just made one thing 
perfectly clear. 





Our commitment to quality —and 
ала. И... и a Ei  toyou—isone of the reasons you can 
have confidence that the Kodak x-ray 
film you use will do the job you want 
it to do. And do it well. 

And you can have equal confi- 
dence that the x-ray film you need 
for your diagnostic program is avail- 
able from Kodak, because we give 
you a broad range to choose from — 
each film designed for a specific 
medical radiographic requirement. 

In cases where reduced exposure 
is essential, your best choice is 
KODAK RP ROYAL X-OMAT Medical 
X-ray Film—the fastest RP X-OMAT 
Film we make. It combines speed 
with high contrast to give you the 
detailed diagnostic information you 
want. 

And in cases where the subject 
contrast imparted by bone, air, or 
contrast media needs enhancement 
to provide maximum diagnostic 
detail, we recommend KODAK RP 
X-OMAT Medical X-ray Film. 

We also give you a choice of 
special-application films —for mam- 
mography, subtraction, duplicating, 
photofluorography, and therapy 
localization procedures. 

And now, we are extending your 
choice with the new KODAK X-OMATIC 
Films—a totally new approach to 
improved image quality. 

All of these films give you the 
timesaving advantages of automatic 
90-second processing. 

Contact your Kodak Technical 
Sales Representative for a demon- 
stration or consult your medical x-ray 
products dealer. 


EASTMAN KODAK COMPANY 
Radiography Markets Division 
Rochester, New York 





Quality 


comm 


itment. 


Just as you have a commitment to provide a quality diagnosis 
for your patients, Kodak has a commitment to provide 
quality x-ray products for all of your diagnostic needs. 
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KODAK RP X-OMAT Medical X-ray Film offers maximum 
diagnostic detail as seen in the above left. Note the 
foreshortened colon secondary to previous surgery. 

In this exam, pathological changes involving the pri- 
mary descending colon below the splenic flexure most 
likely represent a recurring tumor. 


KODAK RP/L X-OMar Medical X-ray Film visualizes a 
wide range of tissue differences. In the above, osteo- 
blastic metastases from the prostate are easily dis- 
tinguished. Normal cancellous bone, changes in the 
sacrum, erosion of the inferior pubic surfaces, and the 
surrounding soft tissues are all shown. 


KODAK RP ROYAL X-OMAT Medical X-ray Film is for exams 
requiring high speed combined with sharp detail as 
viewed at left. The right kidney shows a bifid renal pel- 
vis and calyces; no masses are present in the upper pole. 
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We try to present an accurate index. Occasionally this may not 
be possible because of a last-minute change or an omission. 


Scholz Spot-o-Matic Spot Filmers, 
The Radiologists’ 


First Choice...Second Choice...and Third Choice 





When you can bring your film plate closer to the patient and minimize scatter you know 
why Scholz Spot Filmer is the first choice. 


When you obtain this clarity with either a fully automatic front loading or fully automatic 
top loading spot filmer you know why Scholz is the second choice. 


When you consider that the Scholz Spot Filmer is very light weight, quieter, 
adaptable to all modern tables, dependable because of its pneumatic components, 
easier to service, more versatile, faster, accommodates 9172" x 97" metal American 
standard and wafer cassettes, and accepts 
6" to 9" Image Intensifiers, plus the Spot-o-Matic 
is equipped to accommodate automatic collima- 
tion, you know why Scholz Spot-o-Matic is the 
third and best choice of the Radiologist. 


Write today for complete information: 


9 Frank Scholz X-Ray Corp. 


464 Hillside Ave., Needham Heights, Mass. 02194 
(617) 444-7900 
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ISRAPHY-THERMOSRAPHY SYSTEM 


teat and light. And with them the first complete 
ЛЕ ен өө system for breast cancer. 
CGR's AGA Thermovision" infrared system quickly 
and accurately scans breast tissue. Creating a visual 
mhermal picture. Readout is on a high resolution TV 
screen, available for instant analysis by the radiologist. 
»iewing and permanent image recording сап be 
accomplished simultaneously by means of a snap-on 
amera accessory. 
The thermography system is lightweight, portable 
and easy to operate. The scanning camera can be remote 
Socused from the display unit. Resolution is 0.2°C at 
oom temperature. There's dual or single isotherm 
‚арабу. 
СОН Senograph is а practice-tested x-ray unit 
lesigned specifically for mammography examinations. 
The unit provides high contrast. Because the 
)ptimum K Alpha and K Beta characteristic radiation of 
o пагыГулсугы.! #9 nreoie "tran nf t 4^ miran 


molybdenum filter and the constant potential generator 
produce a monochromatic x-ray beam. 
There's excellent detail. Seven cones permit 
exact selection based on breast size and configuration. 
A built-in compression device immobilizes the breast 
and creates uniform tissue thickness. A fractional (0.6 mm) 
focus and a stationary, vibration-free anode contribute 
to high detail visibility. 
Your CGR representative has all the details. 
Contact him today. 











In combination, our Simulator and Layergraph 
are practically a “matched set”; only Toshiba 
makes both units and offers them together. 
No two units of different manufacture could 
function with the same maximum efficiency. 
They even use the same patient table. 

And each unit is distinctive in itself as well. 
The LX-7 Therapy Simulator synchronizes 
movement of the x-ray diaphragm and image 
intensifier. This results in a smaller field, and 
that in turn means less scatter radiation. So 
you benefit twice: better diagnostic results, 
with less interference in the “picture”; and 
minimal radiation to both patient and staff. 
Also, the LX-7 is the only true universal 
simulator anywhere. It's compatible not only 
with Toshiba equipment, but with the Linacs, 
cobalt units, and other hardware of other 
manufacturers. 


The CS-B Axial Transverse Layergraph plans 


radiotherapy treatments that put maximum 





Transverse Layergraph i 


LX-7 Therapy 
Simulator 


CS-B Axial 





radiation into diseased tissue, minimum 
radiation into healthy tissue. Toshiba has built 
and installed 9596 of all the transverse layer- 
graphs in use in the world today, and the CS-B 
is one of our proudest achievements. 

Separately or in tandem, here are two more 
front-runners from the broadest radiation 
therapy line in the world. No other manu- 
facturer can supply a therapy department's 
entire needs. Professor S. Takahachi's 
definitive "Atlas of Axial Transverse 
Tomography” obtained all its data on Toshiba 
equipment. And we match the breadth of our 
line with added engineering know-how and 
dependability, in every single piece of 
equipment. 

Toshiba products are distributed in the 
United States by the Profexray Division of 
Litton Industries. Contact your Profexray 
representative soon. His skills were made for 
your needs. 


TOSHIBA INTERNATIONAL CORP. 


take 10! 
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Studies show an average radiologist wastes a third o 
his reading time shuffling, mounting and dismounting films 
That's at least 10 unproductive minutes for each hour on the job 
Let Radx Panoramascope give your ten minutes back. The “panorama” consists of 
a long plastic belt divided into 50 film pockets capable of holding 200 14x17's and roll-fec 


across an illuminator. To retrieve any film, simply push a button and roll it into vie 


Your clerical personnel can load and index your day’s work in minutes 

By virtue of design excellence, Panoramascope is the simplest of mass film viewers 
It offers you lowest per-film cost and workhorse reliability. It’s light, silent, mobile 
smooth in operation and backed by a superb dealer and service organization 


So don’t waste another 10 minutes. Contact Radx Corp., P. О. Box 19164 
Ho On 3c 17-2 Fe РПОПЄ 
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Picker...the x-ray company? 
Picker...the nuclear medicine company? 
Picker...the ultrasound company? 


[Мо.) 


Broadly speaking, your business is diagnostic visual- 
ization. So is ours. And although we are still much 
more "x-ray" than anything else, we've dropped that 
word from our name. We now define our role in the 
broader sense: to help provide diagnostic information 
regardless of which visualization technique(s) you 
wish to use. So, despite the fact that we are indeed 
an x-ray company, a nuclear medicine company, and 
an ultrasound company, we'd rather view ourselves 
as “the diagnostic imaging company." 

So what can this mean to you? Fundamentally, 
it means that one company is expert in these several 
areas and is able to work with you in satisfying your 
needs in one or all imaging techniques. Instead of 
fragmented responsibility shared by several organi- 
zations, one company can accept the total responsi- 


bility for the functional effectiveness of your diagnos- 
tic visualization systems. This factor alone can serve 
to reduce the frustration, time, and expense of deal- 
ing with multiple suppliers. And a single company— 
defining its role in the broadest terms—is likely to 
view its responsibilities to its customers in the broad- 
est possible terms also. Picker certainly does. 

Now the inevitable offer. We'll happily assist 
with any radiology problem, or with the establishment 
or expansion of a nuclear medicine department, or 
with basic information about ultrasound techniques 
or equipment—or with anything else that concerns 
you about these diagnostic visualization techniques. 
Simply contact your local Picker representative or 
drop a line to Picker Corporation, 595 Miner Road, 
Cleveland, Ohio 44143. 
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Click. It’s open. 


Our new cassette has a catch to it. 

To replace those pressure bars you have to 
squeeze for all you're worth to manipulate 

Our new Slimline cassette opens at the touch of 
a fingertip. 

And closes with a click. 

More than that, it's thinner than the standard 
cassette. 


And lighter, too. Enough lighter so that, at the 
end of the day, you'll feel the difference. 

And it comes with our exclusive Wolf Color-Dot 
coding system, to make filing and trafficking easier and 
more accurate. 

But the big thing is the catch. 

Push-pull, click-click. Change film that quick. 


Wolf's New Slimline 
Cassette 


Wolf X-Ray Corp. Executive Offices: 182-20 Liberty Ave., Jamaica, New York 11412. (212) 454-3000 





Ihe Case 


for Cassetieless 
Radiography 


Picker Cassetteless Radiography 
starts paying for itself the day 
we install it. 


PIG 


ONE OF THE C..T. COMPANIES 





Cassetteless Radiography is a fresh, innovative solution 
to the problems that face nearly every Radiological 
Department: Pressure to produce more examinations, 
shortages of qualified personnel, funds, space. 

Picker was and is first in the field of Cassetteless 
Radiography, having introduced the concept over 
three years ago with the Automatic Chestfilmer 
System. In combination with Picker’s latest innovations 
—Rapido®, Rap-X™ film transport, and Diplomat™ 
processor—this equipment can handle an estimated 7( 
of the needs of the busiest Radiology Department and 
do it at a lower cost. Additionally, Picker Cassetteless 
Radiography produces diagnostic images of superb 
quality free from artifacts caused by dirty, 
hard-to-handle cassettes. 
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films in four sizes 


Appropriate film size is push-button selected; after exposure 
film moves automatically to Rap-X film conveyor 
Inserting patient's ID card permits exposure and identitie: 
film. Eliminates extra darkroom work, minimizes identificatio: 
errors, complies with medical-legal requirement: 


system 
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Technologist loads light-proof magazines into 
Rapido. Four magazines each hold 


Rapido is an entirely new 
concept—a high-speed 
horizontal Bucky table system 
capable of boosting patient 
throughput by a factor of three 
or four times. An estimated one- 
third (or more) of the average 
Radiology Departments 
caseload can be handled by 
the Rapido. Since Cassetteless 
Radiography requires fewer 
personnel, it enables 
technologists to concentrate 
on the patients, and results 

in lower costs than ever 
previously thought possible. 





Rapido table with Duratron™ 
PU Жыл Wr TE 2 
ЗОО) tube on integral stand. For 
angled shots such as the Towne, 
the x-ray tube alw 

tself over the film, eliminating 
cut-off. Floating 


ус centers 


| patient table 
fa t of body 
over special Bucky with 
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from start to cecum with E-Z-Paque 


Figuratively speaking it is. Because transit-accelerated E-Z-Paque passes through the 
small bowel in half the usual time. 

The reason is its built-in “chaser”. 

Since E-Z-Paque was expressly formulated for upper G.I. use, it was formulated with a 
hydrophilic smoothing agent to make it move through the digestive tract with ease. 

SO, Without sacrificing opacity, you get continuous flow for a puddling-free diagnostic 
pattern. 

And you can often complete a small bowel series in only 40 minutes' time. 

Try transit-accelerated E-Z-Paque for your next upper G.I. examination. For time-savings 
it's unsurpassed. And for money-savings, too. You can get E-Z-Paque in its unique, spill-proof 
G.I. Cup for no more than it would cost to measure, pour and mix barium from a bulk container. 


E-Z-PAQUE 


Mix Ready-to-use 





PIONEERS IN G.I. RADIOLOGIC ACCESSORIES 
111 Swalm Street, Westbury, N. Y. 11590 (516) 333-8230 
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Manuscripts should be typewritten, with double spacing, and good margins (not on thin paper) and the 
original as well as a copy, each with a complete set of illustrations and tables, should be sent to the Editor. 
The author should also keep a copy, as the original is not returned. The name of the author should appear 
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Clean bowel means clear picture. X-PREP L 
is designed specifically for preradi 


without enemas, suppositories, Oi overhydration. 


Good-to-excellent visualization is usually obtained — . 
. With a single, simple dose.* No residual oil droplets 
(as is often the case with castor oil) obscure the picture. 


Pleasant taste of X-PREP Liquid meets with high patient 


acceptance.* Simplicity and ease of administration 
are appreciated by the patient at home, by 
the nursing staff at the hospital. 


*References available on request. 


One step-One dose-One bottle 


-PREP Liquid. 


(standardized extract of senna fruit) 











Theshotstobe 


heard around 





the world. 


Starting in the first quarter of 1973 and 
continuing from there, Litton/Profexray 
introduces a new line of x-ray equipment. 


The line incorporates technology that we believe 
will lead a new American revolution in diagnostic 
radiology. One that will have worldwide impact. 


It includes totally new, third-generation designs 
of modular three-phase generators, Super- 
smooth tables without counterweights, film 
processors that can do away entirely with your 
darkrooms, ultra-sophisticated ciné systems. 
much, much more. 


The new equipment is good. Better than any 
other available for some time to come. But more 
important than that, each new unit is built to a 
key concept that will speed a procedure. 
overthrow an outmoded way of doing things. 
innovate changes that can revolutionize your 
departmental efficiency. 


Before you invest any more money, before you 
get locked into the old order any tighter, maybe 
you should pick up the phone and talk to your 
Profexray man. 


He has some revolutionary ideas for you. 


[H PROFEXRAY 


Litton Des Plaines, Illinois 60018 


Litton technology: 
The 2nd American Revolutior 
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For the hospital which planned to take up sp 
procedures but thought that the equipment wa: 
ا‎ " expensive... 

ee 5, А pe^ m ... for the hospital which has already one or | 
special procedure rooms but needs іпсгеаѕе‹ 
pacity... 





... the SCHONANDER PUCK cutfilm changer 
tif auxiliary angio top and optional leg arteriograpl 
n tachment presents an economical way to create 
pam quate angiographic facilities in any gastro-inte 
E p examination room. 


„* Allows you to take advantage of existing X-ray installation for catheterization under fluoroscopic control and for 
matic serial radiography on the PUCK film changer. Low absorption auxiliary top slides on fluoro table; raises to v 
position for space-saving storage when not in use. PUCK vertically adjustable for 2:1 magnification. Optional 5-st 
arteriography attachment with automatic kV-reduction and back-tracking capability. 


PUCK, with 20 film (14" x 14") capacity and punch card controlled programmer for up to 2 exp./sec., is particularl 
suited for abdominal and peripheral angiography. Numerous PUCK installations in the United States have given P 
reputation for high image quality . . . dependability . . . ease of operation. 


For more information, please contact your local X-ray equipment supplier, or write or call Elema-Schonander, Inc., 699 Lively 
vard, Elk Grove Village, Illinois 60007. Phone (312) 593-6770. 
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lechnologist remotely controls Rapido 
which feeds film into through-wall Rap-X film 
transport system. 





Radiologist retrieves film from Diplomat 
processor for viewing within an average time, 
from exposure, of about 120 seconds, depending 
on length of conveying system. Improved 
diagnostic image quality with Cassetteless 


Automatic Chestfilmer System. 
The original Cassetteless Radiography 
System introduced by Picker over three 
years ago. The Chestfilmer increases 
productivity substantially, is capable of 
handling a third (or more) of the average 
Radiology Department's demands in a 
single room. Users in scores of institutions, 
including hospitals of under 300 beds, 
claim time and money-saving dividends. 











A picture of productivity. Ten patients can be x-rayed within a 15-minute 
time span by the Chestfilmer System, or in 20 minutes with Rapido. 





Rap-X modularized film 
conveyor system interfaces 
to Rapido with special 
adapter. Standard Rap-X 
conveyor modules couple 
end-to-end. Other types of 
available modules (turn-roll, 
various-length straight 
sections, single and 
multidirectional) give 
svstem designers great 
flexibility. Conveyor 
irstallation can be above- 
floor, flush-floor or through- 
wall for remotely located 
fi. m processor serving one 
o7 several x-ray units. 







































Diplomat Processor. The 
smallest processor made 
having such a high 
performance capability. 
Employs a high-speed film 
conveyor system that moves 
the x-ray film through 
controlled developing, fixing 
and drying phases in as 
little as 90 seconds, 
ary-to-dry. Can handle up to 
525 average-size films per 
hour. Features reliable, 
uncomplicated design with 
no mixing valves to adjust. 
(If caseload warrants, two 
or more processors 
can be used). 





Typical cassetteless installation 
employing Rapido, Rap-X film 
conveying system and a single 
Diplomat processor. 


Cassetteless system of Rapido and 
Automatic Chestfilmer with Rap-X 
conveyor feeding into a Diplomat 
processor. 


Automatic Chestfilmer System with 
Rap-X film conveyor system and 
Diplomat automatic processor. 
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THE PATIENT AS A PERSON 
THE PRESIDENT'S ADDRESS, 1972 


By J. SCOTT DUNBAR, M.D. 


VANCOUVER, BRITISH COLUMBIA, CANADA 


R. CHAIRMAN, members and guests 

of the American Roentgen Rav Soci- 
ety. I am deeply conscious of the honor 
which has been conferred upon me bv 
my election to the office of President of 
the American Roentgen Ray Society. May 
I express my sincere gratitude to the many 
dear friends and colleagues in the Society 
who have made this proud moment pos- 
sible for me, and at the same time, may I 
assure you that I will do my best to be 
worthy of such a signal honor. 

I would like to speak about “The Patient 
as a Person." There is a real danger that 
radiologists—and other doctors too —may 
come to regard the patient as a necessary 
property to be manipulated in the conduct 
of medical affairs, or as a package for an in- 
teresting and challenging disease, rather 
than as a sick human being. The reasons 
for this are multiple. 

First, doctors must be accustomed to 
dealing with disease without becoming 
emotionally involved; if it were not so, if 
they were to become preoccupied with the 
human misery which accompanies illness, 
they might be unable to function efficiently 
and to exercise Judgement in a necessary 
and appropriate manner. 


Second, radiologists and other physicians 
become engrossed in the organizational and 
administrative aspects of their tasks, in 
"keeping patients moving" and "getting 
reports out,” so that the individual human 
beings who appear in radiologic depart- 
ments are in danger of becoming faceless 
objects in a production line rather than in- 
dividual persons seeking attention. 

Third, the teacher of Medicine, not ex- 
cluding Radiology, if he is a good teacher, 
must be enthusiastic, and in his enthusiasm 
may develop in himself and impart to those 
he teaches a distorted view of the patient. 
He becomes so interested in the correct 
diagnosis and how to arrive at it, that he 
loses sight of what the disease does to a 
person. We radiologists frequently speak of 
good “‘case material” and of individual ex- 
amples of the causes of human misery as “а 
beautiful case,” a “good case,” a "'fascinat- 
ing case" or even a “cute case." This ten- 
dency is accentuated by the film reading 
panel where experts engage in friendly com- 
petition in which diseases and radiographs 
are manipulated and toyed with like in- 
animate pieces on a chess board. Indeed, 
the expert performer and showman can 
carry his audience with him in this sort of 
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exercise in gamesmanship, so that to refer 
to a malignant lesion of bone as “our old 
friend osteogenic sarcoma” does not strike 
anyone in the room as strange behavior. 

Fourth, it is well to remind ourselves of a 
rather harsh socio-economic fact which 
probably contributes to this gradual dis- 
tortion of the philosophy of the physician. 
Doctors, including those of us who special- 
ize in Radiology, get superb medical care 
for themselves and their families. We know 
how to seek out the most expert and sym- 
pathetic physicians and surgeons among 
our colleagues. We don't have to wait 
through weeks of anxiety for an appoint- 
ment. We don't have to sit on hard benches 
in strange health facilities to be cared for 
by indifferent or aloof health personnel. It 
is possible, therefore, that even when a 
physician 1s sick himself, he does not gain 
sufficient insight into what it is like to bea 
patient, and to have radiologists and other 
physicians interested in his disease in a 
detached or academic fashion, but not in- 
terested in himself as a person. Perhaps 
each of us should go through the experience 
of being a patient in a busy, overcrowded 
Outpatient Department or stay in a shoddy, 
understaffed hospital ward once in a while. 
To put the position more positively and 
constructively, perhaps we can learn from 
the thoughtful, prompt and considerate 
care we get from our colleagues and from 
nurses and paramedical personnel, how 
every patient should be treated. 

If it be true that there is a tendency for 
us to become merely academicians collect- 
ing diseases, or professionals making a liv- 
ing, is there anything we can do to improve 
our own conduct or to set a better example 
for our students, our residents or our para- 
medical assistants? 

I submit that the manner in which we 
speak of patients, to patients, and in the 
presence of patients could be improved. I 
further submit that to be a good diagnos- 
tician, and a good teacher, is not incom- 
patible with being a compassionate physi- 
clan. 

How we speak of patients and their dis- 
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eases in the presence of our colleagues and 
our students can perhaps be modified just 
a little. Instead of the inevitable reference 
to a "beautiful case," perhaps one can 
occasionally refer to a “good demonstration 
of a bad disease." 

In speaking to patients, the key concepts, 
I would suggest, are respect and compas- 
sion. The good physician must remember to 
treat each patient as an individual, and in 
so doing, to try to set an example to his 
colleagues, students and assistants. It is 
worth mentioning in this context that in 
being shown through a Radiology Depart- 
ment or ofhce, one immediately gets an 
idea of the extent to which the radiologist 
respects the feelings of the patients en- 
trusted to his care. If I take a colleague 
through a radiographic room in which there 
is a patient lying on the table, without 
pausing for a moment to say something to 
the patient—if I just ignore him—I convey 
a feeling that the patient is there as a piece 
of merchandise going through the depart- 
mental system rather than a human being 
deserving my respect and consideration. 

There is an obvious, but often unfulfilled, 
need to make the patient comfortable and 
to reassure him while he is undergoing 
radiologic examination or treatment. The 
planning of Radiology Departments usu- 
ally, but not invariably, is attentive to this 
need. Provision is usually made for cheer- 
ful, comfortable and well ventilated sur- 
roundings for the waiting areas and the ex- 
amination areas—but not always. One 
would not have to look too far in Canada or 
the United States for health facilities hav- 
ing hard benches for their patients and soft 
seats for the staff, dirty linoleum floors for 
the patient examination areas, and clean 
rugs in the physicians' offices. It is instruc- 
tive, and sometimes startling, to stand in 
the doorway of a radiographic room and 
ask oneself whether one would be willing 
to register his family at a motel maintained 
in the condition which has become habitual 
in this area set aside for the care of sick 
people. 

If a hospital or department of radiology 
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is told that a Very Important Person is to 
arrive on a specified date, it is not surpris- 
ing that a considerable effort is made to 
make the place look as clean, cheerful, com- 
fortable and as welcoming as possible. One 
way of changing our attitude about pa- 
tients and diseases just a little is to think of 
this “Very Important Person” as the indi- 
vidual patient who comes for radiologic ex- 
amination or treatment to an office or hos- 
pital. He is, or should be, the only really 
important person in the entire institution. 
He is, or should be, the focus of our atten- 
tion, our plans, and our hopes. He is our 
client, and the raison d'étre for our exis- 
tence as physicians. We are there to be use- 
ful to him, to help him, not vice versa. The 
Radiologist, the Resident, the Hospital Ad- 
ministrator, the Hospital Trustee, should 
think of him as the object of their endeav- 
ors, the person they are trying to please 
and to help, not az object being carried 
along the production line. 

This patient, this case, this diagnostic 
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challenge, is a person, a human being with 
a mixture of fears, hopes, misery, trust in 
the doctors, and worries about himself; is 
not just a unit or package in a list of “‘in- 
teresting case material." 

We are fortunate in our association with 
clerical staff, technologists, and residents 
who are, for the most part, thoughtful, 
gentle and dedicated people. The radiolo- 
gist himself, however, can have a profound 
influence on the workings of the entire hos- 
pital department or office by the manner in 
which he speaks of patients, to patients, 
and in the presence of patients. Efficiency, 
economy, enthusiasm for learning and 
teaching, are not incompatible with the 
provision of prompt, expert and above all, 
compassionate care for the patient as a 
person. 
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"COLUMN OF BERTIN": DIAGNOSIS 
BY NEPHROTOMOGRAPHY* 


By WILLIAM M. GREEN, M.D., BARRY D. PRESSMAN, M.D., BRUCE L. McCLENNAN, M.D., 
and NILLIAM J. CASARELLA, M.D. 


NEW YORK, NEW YORK 


CONSIDERABLE literature exists 
concerning the radiographic diagnosis 
and distinction of renal masses. The roles 
of the excretory urogram, nephrotomo- 
gram, retrograde pvelogram, arteriogram 
and ultrasonogram have all been well de- 
scribed in distinguishing normal structures 
from cyst, tumor or abscess. Particularly 
important, in view of the obligation to 
minimize unnecessary nephrectomy, have 
been recent discussions calling attention to 
a variety of "pseudotumors.'?:59.11—13.16—20 
One such entity which has received scant 
attention until recentlv is the mass effect 
produced bv invaginated cortical tissue, 
the "column of Bertin." As emphasized by 
Hartman and Hodson,? this is probably a 
misnomer. Bertin in 1744! (Fig. 1, 4-С) 
used the word "'cloison" to describe the 
normal septum or partition of cortical tis- 
sue extending between papillae. This was 
apparently mistranslated. from "cloison" 
to "columnae" to column which, while per- 
haps inappropriate to describe the septum 
originally noted by Bertin, conjures up an 
image of a more substantial mass of renal 
tissue. Since it becomes important as a 
radiographic entity only when it is indeed 
a mass, and since by virtue of time and 
usage it 1s accepted, the term column prob- 
ably should be retained. 

Developmentally the metanephrogenic 
blastema is induced to form renal cortex by 
the invasion of the ascending ureteric buds. 
The cortex both overhes the bases of the 
pyramids and interdigitates between the 
pyramids toward the hilum. This normal 
cortical tissue extending centrally between 
the papillae of the medullary pyramids is 
designated the column of Bertin. 

The mechanism for formation of a 


column of Bertin or enlarged cortical par- 
tition has been described by Hartman and 
Hodson." It is common to find a column 
when a duplication anomaly exists—partial 
or complete. The overlapping and junction 
of an abortive upper pole of one moiety of 
a duplicated system with the lower pole of 
the other gives the characteristic pattern. 
Excessive infolding of normal cortex during 
development as described by King e al. 
and Lopez" is a similar theory which also 
explains so-called “renal dysmorphism."* 
The column or partition of Bertin is a nor- 
mal part of the renal architecture. When 
unusually prominent, for whatever reason, 
it should be appropriatelv recognized (Fig. 


2). 
RADIOGRAPHIC CRITERIA 


A column of Bertin becomes radio- 
graphically, and thus clinically, significant 
when it simulates an intrarenal mass on 
the excretory urogram. Classically, it is of 
the same or greater density than the sur- 
rounding renal cortex and is situated at the 
junction of the upper and middle thirds of 
a kidney with some form of duplication 
anomaly. The calyces and infundibula are 
often displaced, thus creating a mass ef- 
fect. The nephrotomographic phase re- 
veals a discernible, circumscribed blush. On 
arteriography the interlobar arteries are 
displaced in a curvilinear manner around 
the mass. The arcuate arteries are normal. 
There are no “tumor vessels," puddling of 
contrast material, or rapid venous filling. 
It has been said, and apparently accepted, 
that these findings are characteristic and 
diagnostic. Furthermore, it has been em- 
phasized that arteriography must be em- 
ployed to make the diagnosis.!? 9:19.77 Ultra- 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D. C., October 3-6, 1972. 
From the Department of Radiology, College of Physicians and Surgeons, Columbia University, New York, New York. 
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Column of Bertin "is 


108 Memomnes 58 1 Аслрвміх Rovace 
I SmI Een S olen СЭ ва 


quen" (a) M E MOIRE 
POUR SERVIR 


4 DHISTOIRE DES REINS 


Par Mr. BERTIN. 
4 Juillet О: diftingue fans l'aide du microfcope & 


Ue fans inp &ion deux fubítances dans le 
К сіп, une extérieure qui fe trouve placée fous 
la membrane propre, & qui paroit d'abord 
qu'on enlève cette membrane. & une. inté- 
rieure qui eft cachée fous la prémiere ; Pex- 
téricure, connue fous le nom de corticale cu 
&landuleufe, enveloppe exactement l'intérieure 
T nomme tubuleufe, celle-ci fe termine 

ans la finuofité du rein par plufieurs éminer - 
ces qui reffemblent à des mamelons, & qu’ un 
eppeile papilles. Qu aperçoit facilement ces 
deux fubftauccs, mais il n'en eft pas de méme 
quand il s'agit de déterminer le rapport ou la 
différence dc Pune à l'autre. Pour у réuffir il 
eft néceffaire de donner une hiftoire exacte 
de Pune & de l'autre. 
gl ance corticale n'enveloppe pas feule- 

(a) Plan- ment les dchors du rein (a) , elle fe plonge dans 

che 1. Ја finuofité, elle s’avance entre les papilles, 

les. 


(a) Nota Il fera bon d'examiner les Planches, & de 
Ure |’ xplicaiion ‘es Figutc& атап: que de com сї 
а Ic&ure du Mémoire, 


Fic. 1. (4) Faceplate and (B) initial page 
from Bertin's treatise in 1744. (C) A hand 
drawn illustration from Bertin’s article 
depicts normal septa of invaginating corti- 
cal tissue. 





16. 2. Nephrotomogram demonstrates the classical 
appearance of a column of Bertin (black arrow) 
(see text), including a cortical dimple opposite the 
invaginated cortical tissue (white arrowhead). 


sonography will show no transonic areas in 
these kidneys and is of little help in small 
(2 cm. or less) intrarenal masses. In addi- 
tion. to the classical findings described 
above, less frequently seen is a short or 
truncated calyx coming directly off the 
upper or middle pole infundibulum and 
ending abruptly at the medial border of the 
column (Fig. 3; and 5, 4-C). A dimple on 
the cortical surface margin opposite the 
column is occasionally seen and represents 
the normal raphe on the surface of the 
kidney as described by Hodson." 


MATERIAL 


During the period of the past vear we 
have seen 10 cases demonstrating the 


characteristic findings of a column of 


Bertin. The first 4 were confirmed arterio- 
graphically. However, we were impressed 
with the fact that the findings on excretory 
urography and nephrotomography were 
so consistent and convincing in most cases 
that arteriography was unnecessary. 
Table 1 summarizes the pertinent data in 
our 10 cases. Of these, 4 are presented in 


greater detail in the following report of 
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REPORT OF CASES 


CASE L (lag. 4, 4-C,) C.K. 135 94 29. This 
53 year old female was referred for intravenous 
urography as part of an evaluation for right- 
sided back pain. 

Routine urography demonstrated partial 
duplication of the left renal pelvis and a mass 
distorting the upper pole infundibulum. The 
question of tuberculosis vs. tumor was raised 
and nephrotomography was performed. The 
mass splaying the collecting systems was noted 
to be homogeneous functioning renal tissue 
somewhat denser than the contiguous cortical 
tissue. 

Ultrasonography was normal, there being no 
evidence of solid or cystic mass. 

Arteriography revealed 2 left renal arteries, 
a blush in the region of the “mass” and no 
abnormal vessels. 

The was considered 
vaginated column of Bertin. 

Comment. Both the tomogram obtained dur- 
ing routine urography and the nephrotomogram 
demonstrated the “mass” to be contiguous with 


"mass" to be an in- 





Fic. 3. Tomogram obtained during intravenous urog- 
raphy demonstrates a shortened calyx arising from 
the middle pole infundibulum and terminating 
abruptly next to an invaginating column of Bertin 


(arrow). 


Column of Bertin 
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TABLE I 
Case Reason 
Age for Routine Urogram 
Sex Urogram 
C.M. | Dysuria Duplication anomaly on the 
60 right with mass effect 
M. 
C.K. | Back pain for 6 | Duplication anomaly on the 
52 months and old | left with mass distorting 
F. Pott's disease upper pole calyces 
B.W. | Hesitancy Duplication anomaly on the 
38 left with mass effect; trun- 
M. cated calyx arising from 
middle pole infundibulum 
H.A. | Pyuria Duplication anomaly on the 
65 right with suggestion of 
M. mass 
A.R. | Preoperative Duplication anomaly on the 
59 evaluation forleft | right with suggestion of 
M. groin neoplasm mass 
E.L. | Right flank pain | Duplication anomaly on the 
"s right with mass effect 
M. 
2:5. Proteinuria and | Duplication anomaly on the 
68 hematuria right with mass effect 
M. 
U.W. | Low back and | Duplication anomaly on the 
58 left leg pain left with mass displacing 
F. upper and lower pole calyces 
A.A. | Pyelonephritis Duplication anomaly on the 
$1 left with mass effect on up- 
F. per infundibulum; trun- 
cated calyx arising from 
middle infundibulum 
J.C. | Hypertension Duplication anomaly with 
3I mass effect 
F. 


cortical tissue. On the nephrotomogram a blush 
was seen and homogeneity of the region was 
well shown. These findings, along with the 
location of the “mass” at the junction of the 





SUMMARY OF FINDINGS IN IO CASES 


middle and upper thirds of the kidney with 
partial or complete duplication, are classical for 

















an 
that these findings are sufficient to make the 
correct diagnosis without resorting to arteriog- 


raphy. 


Nephrotomogram 


Homogeneous cortical blush 


R ce э? z = 
in "mass," contiguous with 
cortical tissue 


Homogeneous cortical blush 
in "mass," contiguous with 
cortical tissue 


Homogeneous cortical blush 
in "mass," contiguous with 
cortical tissue 


Homogeneous cortical blush 
in "mass," contiguous with 
cortical tissue 


Homogeneous cortical blush 
in "mass," contiguous with 
cortical tissue 


Homogeneous cortical blush 
in "mass," contiguous with 
cortical tissue 


Homogeneous cortical blush 
in "mass," contiguous with 
cortical tissue 


Homogeneous cortical blush 
in "mass," contiguous with 
cortical tissue 


Homogeneous cortical blush 
in “mass,” contiguous with 
cortical tissue; cortical 
dimple opposite mass 


Homogeneous cortical blush 
in “mass,” contiguous with 
cortical tissue; cortical 
dimple opposite mass 








Arteriogram 





Cortical blush, no 
abnormal vessels 


Cortical blush, no 
abnormal vessels 


Cortical blush, no 


abnormal vessels 


Cortical blush, no 


abnormal vessels 


Not performed 


Not performed 


Not performed 


Not performed 


Not performed 


Not performed 





"aberrant" column of Bertin. We now feel 


Case п. (Fig. с, 4-C.) В.М. 149 22 31. In- 


on 
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lic. 4. Case 1. (27) Anteroposterior 
intravenous urogram of the left 
kidney demonstrates distortion 
of the upper pole by an intra- 
renal mass. (А) Nephrotomo- 
gram reveals a homogeneous 
mass (white arrow). (C) Selec- 
tive left renal arteriogram shows 
a blush (arrow), but no abnor- 
mal vessels and a normal 
epinephrine etfect. 


travenous urography was performed in this 37 demonstrated duplication of the left collecting 
year old male who was experiencing difficulty system and suggested a renal mass. 
jn initiating urination, The routine examination Accordingly, nephrotomography was under- 


VoL. 116, No. 4 Column 


taken. This demonstrated a cortical blush in 
the region of the mass. 

Arteriography, including epinephrine studies, 
was diagnostic of invaginated column of Bertin 
in that there was splaying of the interlobar 
vessels, a homogeneous cortical blush, and no 
neovascularity. 

Comment. This case 


demonstrates another 


Fic. 5. Case п. (4) Nephrotomogram 
shows an intrarenal mass (arrow), an 
abortive duplication and a truncated 
calyx from the middle infundibulum 
ending at the mass. (B) The nephro- 
graphic phase from arteriography 
demonstrates a homogeneous blush in 
the area of the mass (arrow). (C) Se- 
lective left renal arteriogram revealed 
two renal arteries but no abnormal 
vessels. There is splaying of the inter- 
lobar vessels by the column (arrow): 
epinephrine injection confirmed the 
above findings. 


of Bertin 
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feature sometimes seen in the presence of an 
invaginated column of Bertin; 7.e., a truncated 
calyx arising directly from the middle pole 
infundibulum. As in Case 1, arteriography was 
performed to clarify the diagnosis, but in retro- 
spect this was unnecessary. The mass was at 
the junction of the middle and upper thirds of 
a kidney with a duplicated collecting system; 


i 3 М А 
EXTA C CRUS 
NES Th 
Pà 
{ 


& Е e» ' 
TN 

E d ee 
t «` ^ ax Y im | 
Saag UE 
& . r 

E 
E. Y T4 Е 





720 Green, Pressman, McClennan and Casarella DECEMBER, 1972 





FIG. 6. Case ш. (A) Intravenous uro- 
gram suggests a mass between the col- 
lecting systems of the upper and mid- 
dle thirds of a kidney with a partial 
duplication (arrow). (B) The routine 
tomogram obtained during intra- 
venous urography shows an area of 
increased density in the region of the 
mass (arrow). (C) The nephrotomo- 
gram demonstrates that the mass 15 
densely blushing cortical tissue. 


a cortical blush was present; the tissue was current right lower quadrant and low back pain 
homogeneous and contiguous with cortical was the indication for urography in this 7 
tissue; and finally a truncated calyx emanated year old male. There was duplication of the 
from the middle pole infundibulum. right collecting system and the upper pole 

infundibulum was displaced slightly medially 


Case ш. (Fig. 6, A-C.) E.L. 077 81 95. Re- raising the question of a mass. 
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FIG. 7. Case ту. (4) Intravenous urogram shows distortion of the upper and middle collecting systems on 
the right by a mass (arrow). (B) Nephrotomogram demonstrates this to be a column of Bertin (arrow). 


On nephrotomography this “mass” was 
seen to be contiguous with the overlying cortex, 
to have a dense blush and to be homogeneous. 
Accordingly, the diagnosis of invaginated 
column of Bertin was made and no further 
evaluation was undertaken in this regard. 

Comment. Because of our previous experi- 
ence as outlined above and in Table 1, we felt 
that the diagnosis was secure on the basis of 
the urographic and nephrotomographic find- 
ings. Urinalysis was normal as were the lab- 
oratory studies and hematocrit. The “mass” 
was in the classical location in a kidney with 
a duplicated collecting system, was homo- 
geneous with a dense blush on nephrotomog- 
raphy, and was contiguous with the cortex. 


Case Iv. (Fig. 7, 4 and В.) A.R. 210 o8 50. 
This 59 year old male was admitted for eval- 
uation of an enlarging mass in the left groin. 
Preoperatively, intravenous urography was per- 
formed to determine if there was any pelvic 
extension of tumor. There was abortive du- 
plication of the right pelvis with a mass effect 
between the upper and middle pole infundibula. 
Nephrotomography clearly demonstrated a 


` 


homogeneous cortical blush, and an invaginated 
column of Bertin was diagnosed without further 
renal evaluation. 

Comment. The classical criteria of an in- 
vaginated column of Bertin were present in 
this case as demonstrated on intravenous 
urography and nephrotomography. Accord- 
ingly, no further renal work-up was deemed 
necessary, particularly in the presence of a 
normal urinalysis and no urinary tract symp- 
toms. 


DISCUSSION 


Our routine excretory urogram includes 
tomographic sections of both kidneys dur- 
ing the initial то minute period, after ab- 
dominal compression is applied. This 
markedly enhances the renal outlines, high- 
lights differences in homogeneity of cortical 
tissue and clarifies distortion of normal 
architecture. Should the excretory urogram 
suggest an abnormality in cortical mantle, 
nephrotomography is undertaken on a sub- 
sequent day. 

Nephrotomography is performed by the 
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1с. 8. (4 and B) Nephrotomograms in 2 patients without duplication, each of which demonstrates a homo- 
geneous area of tissue contiguous with the cortex which has the appearance of an upper pole mass (black 
arrows). A cortical dimple is present opposite the mass in 4 (white arrow). A column of Bertin is causing 
this appearance and should be recognized as such. 


drip infusion technique using 150 cc. of 


hvpaque M-go* mixed with an equal 
amount of dextrose and water. This is in- 
fused over approximately 10 minutes and 
tomographic sections are obtained in 2 
projections. Iodine concentrations of this 
magnitude аге for adequate 
nephrotomographic diagnosis. We have had 


necessary 


a high degree of success with this procedure 
since 1963. 

On occasion, excretory urography with 
routine tomography may demonstrate all 
the classical criteria for a column of Bertin. 
However secure the diagnosis may seem, it 
is recommended that nephrotomography 
be performed to substantiate the findings. 


* Winthrop Laboratories. 


As in all radiologic and clinical entities 
there are cases which do not demonstrate 
every one of the characteristic criteria of 
the entity, but which so much resemble it, 
that other diagnoses seem unlikely. For ex- 
ample, there are cases without renal du- 
plication which meet all the other criteria 
(Fig. 8, Æ and B). In these cases a column 
is strongly suggested. Should these localized 
increases in renal cortex occur at sites other 
than the junction of the upper and middle 
pole of a partially duplicated kidney, fur- 
ther evaluation including arteriography 1s 
warranted. 

We are aware that it may be possible for 
a renal malignancy to present with a sim- 
ilar appearance. However, in a duplicated 
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kidney with all other criteria satisfied, this 
not only is rather remote, but we have been 
unable to locate such a case in the litera- 
ture. 

All previous work, while noting the fea- 
tures of the column of Bertin on excretory 
urography and nephrotomography, stressed 
that the diagnosis could only be made 
arteriographically. In view of the findings 
we consider characteristic on excretory 
urography and nephrotomographv, the not 
uncommon nature of the entity, and the 
cost of radiologic overkill in the work-up of 
a benign process, our conviction is that in 
most cases the diagnosis can be made on 
excretory urography and nephrotomog- 
raphy alone. 


SUMMARY 


The column of Bertin originally de- 
scribed in 17441s now a common uroradiolog- 
ic finding which becomes radiographically 
and thus clinically significant when it simu- 
lates an intrarenal mass on the excretory 
urogram. 

Nephrotomography is a definitive diag- 
nostic study when the following features 
are seen: 

1. Partial or complete renal duplication 

2. A mass of homogeneous density con- 
tiguous with the renal cortex between the 
upper and middle pole infundibula 

3. The mass density is equal to or greater 
than the surrounding parenchyma. 

Supporting signs are: 

I. A dimple on the renal margin opposite 
the column 

2. A short or truncated calyx coming di- 
rectly off the upper or middle pole in- 
tundibulum, ending at the mass. 

William M. Green, M.D. 
Department of Radiology 
Columbia University 

622 West 168th Street 

New York, New York 10032 

We would like to thank Dr. Walter E. 
Berdon and Dr. Kent Ellis for stimulating 
our interest in this entity. 
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ROENTGENOGRAPHIC CHANGES AFTER 
PYELOPLASIY* 


By HOWARD J. MINDELL, M.D. 


BURLINGTON, VERMONT 


RETEROPELVIC junction (UPJ) ob- 

struction has been considered bv far 
the commonest congenital anomaly of the 
urinary tract.” Although pyeloplasty is the 
usual procedure employed in the surgical 
approach to this problem, there is little 
material in the radiologic literature’ regard- 
ing urographic changes after pyeloplastic 
surgery. 

Consideration of the roentgen changes 
after pveloplasty is of further interest in 
view of Shopfner's work which casts doubt 
on the validity of organic UPJ obstruction 
as a concept. Shopfner!? has stated that the 
pathogenesis is the same in the nonobstruc- 
tive and secondary obstructive tvpes of 
renal pelvic dilatation, and that primary 
obstructive ureteropelvic dilatation is rare. 
Evaluation of the problem is also com- 
plicated by the large number of pyeloplas- 
tic procedures devised since the original 
operations of Kuster" and Fenger. Culp 
and DeWeerd?* noted that obstruction at 
the UPJ has been too variable, complex and 
elusive to permit any one type of plastic 
repair. 

Assessment of the surgical success has 
been difficult, and the role of postoperative 
urography has been controversial. Eberhart 
and Reiser? stated that the postoperative 
pyelogram may be “pictorial and dramatic" 
but not the "entire story," and often of 
minor importance. Thev concluded that the 
final evaluation must be made on a less 
spectacular and less tangible basis, citing 
good pyeloplastic results in their own hands 
regardless of the findings of postoperative 
pyelography. Similarly, Williams! cau- 
tioned to not expect “perfect radiographic 
results." Burns e al. on the other hand, 
noted that although return to normal is 


seldom anticipated, in most instances the 
pyelogram will show some improvement, 
and in fact all cases showing good pyelo- 
graphic results were symptomatically 1m- 
proved. Gibson? insisted that no one is 
justified in citing end results (pyeloplasty) 
as successful without urographic evidence. 
Sargent!? further noted that even with very 
severe hydronephrosis, one may be "'startled 
beyond belief" by the degree of postopera- 
tive involution. 

Despite conflicting views on technique, 
postoperative evaluation, and the concept 
of organic UPJ obstruction itself, a few ap- 
proaches to pyeloplasty have gained wide 
urologic acceptance. Three commonly 
used pyeloplastic procedures are diagram- 
matically outlined in Figures 1, 2, and 3. 

After analysis of the experiences at the 
Medical Center Hospital of Vermont, Bur- 
lington, and review of the literature, some 
aspects of the urographic changes after 
pyeloplasty are assessed. An attempt 1s 
made to correlate the postoperative clinical 
and roentgenographic course; note fre- 
quency, degree, and speed of postoperative 
urographic resolution or change; and search 
for appearances which might be typical of 
the several operations in use. 


MATERIAL 


In the past 5 years 24 patients at the 
Medical Center Hospital of Vermont have 
required 29 operations for UPJ obstruc- 
tion, exclusive of complex problems such as 
horseshoe kidney. 

Patient age ranged from 2 to 74 years, 
including 14 males and 10 females, 2 repeat 
operations and 3 bilateral procedures. 

The etiology of the UPJ obstruction was 
believed at surgery to be due in 18 patients 


* From the Department of Radiology, University of Vermont College of Medicine and the Medical Center Hospital of Vermont, 


Burlington, Vermont. 
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тс. 1. (a-d) Foley Y-V pyeloplasty. 


to intrinsic stenosis, and in 6 patients to 
vascular obstruction. Whether the aber- 
rant vessels in these 6 patients crossed or 
gravitated over a pre-existing narrowed 
segment appears to be a moot point, but of 
significance in this regard is that simple li- 
gation or re-orientation of the crossing ves- 
sels was never used alone as primary correc- 
tional surgery. 

The operations included: intubated ure- 
terotomy, 1; vertical flap of Culp, 2; Foley 
Y-V pyeloplastv, 7; and dismembered 
pyeloplasty of Anderson-Hynes, 18. 

In the following, illustrative case reports 
are briefly summarized: 


REPORT OF CASES 


Case 1. G.C., a 17 year old male, was well un- 
til onset of right flank pain 3 days before admis- 
sion. Initial examination showed right flank 
tenderness, urine with slight protein, 4+ RBC/ 


HPF (red blood cells/high power field), but 
negative for culture. 

Preoperative right retrograde pyelogram 
(Fig. 44) showed UPJ stricture, and moderately 
severe hydronephrosis. 

Right Foley Y-V pyeloplasty was performed 
on the 6th hospital day. 

Nephrostogram 10 days postoperatively 
(Fig. 44) showed persistent UPJ obstruction 
with decreased pelvic size and minimal de- 
crease in caliectasis. By 7 weeks the UPJ 
opened (Fig. 4c) and at 6 months (Fig. 44) 
intravenous pyelography (IVP) showed a small 
pelvis with a flat medial border (frequent in 
Foley Y-V pyeloplasty), slight decrease in 
caliectasis, and improved ureteral opacification. 

No recurrence of disease was present at 4 
years follow-up. 


Case п. J.P., a 13 year old male with acute 
onset of left flank pain, fever, urine with 
4T RBC, 4+WBC/HPF (white blood cells/ 
high power field), and 2+ protein. 
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Fic. 2. (a-d) Culp (Scardino) vertical flap pyeloplasty. 


IVP (Fig. sa) showed very severe left hydro- 
nephrosis due to UPJ obstruction. 

Left Foley Y-V pveloplasty was performed. 

Nephrostogram at 8 days showed 
calyceal distention (Fig. 54). At 6 weeks IVP 
showed continued improvement (Fig. $c). 

Patient remained well with negative urine on 
follow-up at 2 years postoperatively. 


less 


Case ul. E.R., a 30 year old female with a 4 
year history of left UP] obstruction. Urine ex- 
amination and culture were negative. 

IVP (Fig. ба) showed very severe left hydro- 
nephrosis due to UPJ obstruction. 

Left Culp vertical flap pyeloplasty was 
performed. 

Nephrostogram at g days postoperative (Fig. 
6b) showed marked improvement with de- 
crease in pelvic size and striking resolution of 
caliectasis. 

Follow-up showed patient well, urine normal 
and no evidence of recurrent disease 3 years 
after surgery. 


Case Iv. R.G., a 17 year old male with 3 
months of chills and fever. Physical examina- 
tion showed a right flank mass, although urin- 
alvsis was normal. 

Right retrograde pyelogram showed UP] 
obstruction (Fig. 74). 

Dismembered Anderson-Hynes pyeloplasty 
was performed. Although at surgery the ob- 
struction was thought to be due to aberrant 
polar vessels crossing the inferior surface of the 
dilated pelvis, the pathologic examination of 
the resected specimen showed a stricture with 
proximal ureteral hypertrophy (could not here 
and in similar cases dilated pelves herniate 
over vessels secondarily’). 

IVP (Fig. 7b) davs postoperative still 
showed UP] obstruction, but at з months 
(Fig. 7c) there was marked improvement, with 
lateral displacement of the small pelvis, and 
medial tilting of the cephalad portion of the 
pelvis (tilting due to sewing of lower pole of 
the kidney to psoas muscle, as done at this 
hospital). 
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Clinically the patient became well, and was 
discharged at 6 months. 


Case v. J.R., an 11 year old male with a 7 
vear historv of recurrent flank pain. Preopera- 
tive urine examination and culture were normal. 

Pvelography (Fig. 8, 4 and 2) showed right 
L Pj obstruction. 

Dismembered pveloplasty was performed 
with mobilization of lower pole “obstructing 
vessels." 

Nephrostogram at 10 days showed dramatic 
improvement (Fig. 8c). IVP 4 months after 
surgery (Fig. 87) showed a small pelvis, delicate 
calyces and improved ureteral opacification. 

Patient is well, with normal urine at 2 years 
after surgery. 


Case vi. T.P., a 43 year old female with acute 
onset of left flank pain, urine with s-1o WBC, 
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occasional RBC/HPF, and culture positive tor 
gram positive cocci. 

Left retrograde pvelogram (Fig. 94) showed 
UP] obstruction. 

Dismembered pyeloplasty was done. 

[VP 3 weeks after surgery (Fig. 94) showed 
marked improvement, and characteristic 
changes for dismembered pyeloplasty as in 
Case 1v. 

At 2 months after operation the patient was 
well, and the urine was negative; she was lost 
to follow-up thereafter. 


Case vu. M.M., a 74 year old male, devel- 
oped right flank pain while in the hospital for 
prostatism. Urinalysis revealed 2-3 WBC, and 
15-20 КВС/НРЕ. 

[VP (Fig. то) demonstrated right UPJ ob- 
struction. 

Dismembered pyeloplasty was done. 





Fic. 3. (a-c) Dismembered (Anderson-Hynes) pyeloplasty. 





l'IG. 4. Case 1. (a) Preoperative right retrograde 
pyelogram showing ureteropelvic junction (UPJ) 
obstruction due to short stenotic segment. (7) 
Nephrostogram 10 days after Foley Y-V pyelo- 
plasty showing slightly less caliectasis but com. 
plete obstruction at UPJ. (c) Intravenous pyelo- 
gram (IVP) 7 weeks postoperative showing some 
ureteral opacification. (7) IVP at 6 months show- 
ing slightly less caliectasis than in a and ureteral 
opacification. Note decrease in pelvic size and 
flat medial pelvic border. 


At 7 days, postoperative nephrostogram 
(lig. 11а) already showed marked calyceal de- 
compression. Figure 112 shows IVP at 2 weeks 
after surgery. At 4 months, IVP (Fig. I Ic) 
showed findings similar to those of Cases Iv 
and vi (laterally displaced UPJ with flat medial 
pelvic wall and medial tilt to cephalad pelvic 
contour). 

Patient remains well with negative urine at 
2 years after surgerv. 
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Case VIII. L.M., a 7 year old female with a 4 
year history of left flank pain. Urinalysis 
showed 44- WBC and occasional RBC/HPF. 

Retrograde pyelography revealed left UP] 
obstruction (Fig. 124). 

Dismembered pyeloplasty was performed 
with slow opening at operative site. 

Nephrostogram 3 weeks after surgery (Fig. 
125) showed no improvement. IVP at 3 months 
also showed no significant improvement (Fig. 
E260. 

Despite little roentgenographic improve- 
ment the patient is clinically well 1 year after 
surgery. 


CasE 1x. L.R., a 21 year old female with a 1 
year history of urinary tract infection and right 
UP] obstruction (Fig. 134). Urine examination 
and culture were normal. 

Dismembered pyeloplasty was done. 

I VP 5 days postoperatively (Fig. 134) showed 
slight improvement. 

At 23 months severe right hydronephrosis 
was seen (Fig. 13, c and 2) due to restenosis at 
UPJ. Urinalysis now showed 10-15 WBC/ 
HPF and urine cultures were positive for E. 
colt. 

Repeat dismembered pyeloplasty was done. 

Slow but gradual improvement occurred, 
as shown by a nephrostogram at 7 days post- 
operatively (Fig. 13e), IVP 2 weeks after the 
second surgery (Fig. 13f), IVP at 6 weeks 
(Fig. 13g), IVP at то months (Fig. 134), and 
I VP at 16 months (Fig. 132). 

One bout of urinary tract infection occurred 
at I6 months after the second operation; the 
patient otherwise is well. 


RESULTS 


In 21 of 2g operations there was some 
urographic evidence of improvement, with 
diminished. caliectasis and. improved ure- 
teral opacification (2 or 21 improved were 
re-operations). Of 8 operations yielding no 
roentgenographic improvement, 2 devel. 
oped fibrosis re-stenosing the UPJ, 1 a renal 
pelvis-cutaneous fistula, and 1 a calculus 
formation. It proved difficult, however, as 
in the literature, to closely correlate the 
clinical and urographic courses, while it was 
true that 2 cases requiring re-operation de- 
teriorated by both clinical and roentgeno- 
graphic parameters (Case 1x). The 6 other 
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lic. 5. Case п. (а) Preoperative IVP showing left UPJ obstruction and severe left hydronephrosis. (4) 
Nephrostogram 8 days after Foley Y-V pyeloplasty showing considerable calyceal decompression. (c) 
IVP 6 weeks after surgery showing some improvement over preoperative examination. Note that the 
pelvis, while smaller than in a, is larger than typically seen with more resective procedures (dismembered 
pyeloplasty). 


roentgenographic failures all showed some of additional difficulty, since the UPJ ob- 
degree of clinical improvement (Case viri). struction was found incidentally in 6 of the 
or were asymptomatic to begin with. Judg- operated patients (during study for enure- 
ing the clinical course in our material was sis, failure to thrive, hypertension etc.) and 





Fic. 6. Case ш. (а) Preoperative IVP showing left UPJ obstruction, and severe left hydronephrosis. (4) 
Nephrostogram g days after Culp operation showing calyceal and pelvic decompression. 
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1с. 7. Case ту. (a) Preoperative right retrograde pyelogram showed UPJ obstruction thought to be due to 
short segmental stricture, ard severe right hydronephrosis. (6) IVP 7 days after right dismembered 


c) IVP 3 months after surgery 
showed marked improvement. Note the more lateral position of the UPJ, some flattening of the medial 
border of the relatively smaller pelvis, medial tilting of the cephalad portion of the pelvis, and ureteral 
opacification. 


Anderson-H ynes pyeloplasty showed persistent right UPJ obstruction. 


the urine studies (examination, culture, or nitrogen or creatinine levels have not been 
both) were negative initially in 13 cases useful with unilateral disease. It has been 
(not surprising, perhaps, in view of obstruc- further noted? that renal dissection for 
tion to diseased kidney). The blood urea pyeloplasty may itself result in effective 
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тс. 8. Case v. (а) Preoperative IVP, 23 hour film, showing right UPJ obstruction. (4) Right retrograde 
pyelogram showing apparent stricture just beyond UPJ. (c) Nephrostogram 10 days after dismembered 
pyeloplasty showing marked pelvicalyceal decompression. (7) IVP 4 months after surgery showing nearly 
complete resolution of hydronephrosis, and ureteral opacification. 





Case vi. (а) Preoperative left retrograde 


FIG. D. 
pyelogram demonstrated UP] obstruction. (Z7) 
IVP 3 after dismembered pyeloplasty, 
showing marked improvement, and changes simi- 
lar to those of Case tv (laterally displaced UPJ 
with flat medial pelvic wall and slight medial 
tilt of cephalad portion of pelvis). 


weeks 


renal denervation and give pain relief ~a 
fact which must be considered when evalu- 
ating the g4 per cent pain relief figure of 
Anderson.! Operative success or improve- 
ment has been variable in the literature, 
with improved rates reported as 87 per 
cent," 66 per cent,’ 62.5 per cent, and 
83.7 per cent? "Normal" IVPs were ob- 
tained by Prince апа Scardino? in 32 per 
cent of cases. Davies e/ a/.’ cited clinical im- 
provement of 95 per cent, but improved 
drainage via radioactive renography only 
in 50 per cent of cases. 

Reported common causes?^? of failure 
have included: calculus formation; anasto. 
mosis leak; infection; buckling anastomo- 
sis; new stricture; urinary fistulae; and im- 
paired motor mechanism. Our own ma- 
terial included examples of: postoperative 
fibrosis at the UPJ; UPJ-cutaneous fistula; 
and calculus formation. Simple failure of 
resolution of caliectasis, cause indetermi- 
nate, predominated among the 
proved cases (Case VIII). 

Postoperative roentgenographic resolu- 


unim- 
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tion has been characterized in the urologic 
literature as slow to occur. Eberhart and 
Reiser? felt that 1 month postoperative 
was too earlv to predict results, and that at 


3 months a more accurate assessment could 


be made. Williams! noted that the “‘im- 
mediate radiographic results are not so good 
as late postoperative studies." Of 6 cases 
showing best improvement in our series, in 
2 instances (Cases IV and Ix) there was 
slow initial opening at the operative site, 
with optimal results evident several months 
later. However, the other 4 examples of 
marked roentgenographic resolution. be- 
came manifest quite early: at 7 davs (Case 
vil, Fig. той); at g days (Case ит, Fig. 62); 
and ro days (Case v, Fig. 8с) after surgery. 
It may well be then that failure of resolu- 
tion in the first weeks postoperatively may 
be a worse prognostic sign than previously 
believed. 

Successful cases, from published material 
and as described above, show diminished 


FIG. 10. 
right UPJ obstruction. 


Case уп. Preoperative IVP, 
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FiG. 11. Case уп. (а) Nephrostogram 7 days after dismembered pyeloplasty. Calyceal decompression. (4) 


[VP 2 weeks after surgery. (c) IVP 4 months after surgery showing calyceal decompression as compared 
with Figure 10. 


caliectasis, variable decrease in pelvic size, 
and improved UPJ and ureteral opacifica- 
tion. Decreased pelvic size was a less help- 
ful indicator of relief of obstruction with 
dismembered pyeloplasty because of the 
frank resection of pelvis in this approach. 
It 1s difficult to closely relate the various 
approaches with specific roentgen changes, 
since minor UPJ and pelvic contour defects 
appear that are largely unpredictable and 
of little significance in themselves. How- 
ever, the dismembered pyeloplasty, of con- 
siderable current interest and comprising 
the bulk of our case material, did typically 
cause, in addition to decreased caliectasis 
where successful, lateral displacement of 
the UPJ and marked flattening of the 
medial pelvic border. Slight medial tilt of 
the cephalad portion of the pelvis (Cases 
IV-IX) 1s believed to be related to associ- 
ated sewing down of the kidney to the 
psoas muscle, at this institution. Also noted 
with the dismembered procedure is a gen- 
erally smaller pelvis than the flap or intu- 
bated procedure (in keeping with pelvic 
resection) (Fig. 3). 


CONCLUSIONS 


I. Satisfactory urographic evidence of 
drainage is required before judging a pyelo- 
plasty successful? The difficulties in 


evaluating the clinical changes are out- 
lined: it 1s difficult to envision good urine 
flow, but poor contrast medium flow. 

2. Resolution. of hydronephrosis may 
occur quite early in the successful case 
(Cases III, v, and vit), assuming that occa- 
sionally optimal results are seen only after 
several months. 

3. Minor postoperative UPJ contour de- 
fects are largelv unpredictable and of little 
consequence. It would be difficult to speci- 
fically reconstruct the surgical approach 
from urography alone, although resective 
operations such as dismembered pyelo- 
plasty result in greater decrease in pelvic 
size. 

4. While it may well be that nonobstruc- 
tive hvdronephrosis is commoner than 
previously believed, from analysis of this 
series and a review of the published ma- 
terial in the literature, it appears that some 
patients with true organic UPJ obstruction 
are amenable to surgical correction. 


Department of Radiology 
University of Vermont College of Medicine 

and the Medical Center Hospital of Vermont 
Burlington, Vermont 05401 
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lic. 12. Case упш. (а) Preoperative left retrograde pyelogram showing left hydronephrosis. (4) Nephrosto- 
Epi Am ИК абл dismembered pveloplasty. No improvement. (с) IVP ; months after surgery. No 
significant improvement. 
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l'1G. 13. Case ix. (а) Preoperative right retrograde pyelogram, UPJ obstruction. (7) ТУР $ days after dismem- 


bered pveloplastv. Slight improvement. (с) [VP 21 months after surgery. (d) Right retrograde pvelogram 
| , - | 2 ger) 9 g ) 


21 months after surgery, recurrent UPJ obstruction. (e) Right nephrostogram 7 days after second opera 
tion, little change. (f) ТУР 2 weeks after second operation. (g) IVP 6 weeks after second operation. (л) IVP 


о months after second operation, some improvement. (7) ТУР 16 months after second operation. Further 
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undertaking this project; the Associates in 
Urology of The University of Vermont Col- 
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THE ROENTGENOGRAPHIC DETERMINATION OF 
NORMAL ADULT KIDNEY SIZE AS RELATED 
TO VERTEBRAL HEIGHT* 


By PASCAL GAYLE BATSON, B.S., and THEODORE E. KEATS, M.D. 


CHARLOTTESVILLE, VIRGINIA 


HE determination of normal standards 
of measurement by the use of ratio re- 
lationships between body parts of an indi- 
vidual obviates to great degree the problem 
of individual variation and lends for easy 
applicability. This technique applied to the 
determination of normal size would have 
considerable merit as a screening method. 
Normal kidney size in pediatric patients 
has been evaluated with regard to correlat- 
ing the height of the renal shadows with the 
number of equivalent lumbar vertebrae.’ 
This investigation was undertaken to test 
the validity of broadening this concept to 
the establishment of a normal standard 
ratio measurement of renal size on roent- 
genograms in adult subjects. Rather than 
the assemblage of a compendium of propor- 
tionality tables, the major goal has been the 
attainment of a readily useful standard for 
the radiologist in evaluating renal size as an 
indication of pathology. 


METHOD 


Two hundred intravenous urograms were 
randomly selected. Inclusion in the study 
was dependent upon normal roentgeno- 
logic appearance, normal urinalysis, ab- 
sence of subsequent renal symptomatology 
in follow-up clinic visits, and normal renal 
arteriograms, in some cases. The roent- 
genologic examinations were performed for 
diagnostic evaluation of suspected specific 
renal disease (renal calculi, acute glomerulo- 
nephritis), hypertension, metastatic sur- 
veys, or nonspecific symptomatology of 
possible renal origin. Patients with "'nor- 
mal" urograms, but with a past history of 
renal dvsfunction, were excluded. Urograms 
included were from studies done from 1969 


through 1971. The patient population of 


200 consisted of 112 males and 88 females 
ranging in age from 15 to 77 years, 150 of 
whom were from 20 to 60 vears of age at 
the time of examination. 

Roentgenograms were taken at a uniform 
distance (40 inches), with the patient in the 
supine position, to minimize forward renal 
displacement and/or ptosis, which might 
cause distortion in the prone and upright 
positions. 

Measurements were made using à stan- 
dard millimeter rule. These included: (1) 
right and left renal shadows from upper to 
lower pole; (2) lumbar vertebrae L, through 
Ls; (3) Li through Ls plus the third inte- 
vertebral disk; and (4) Lı through L, (Fig. 
1). Where anterior and posterior shadow 
projections of the vertebral body borders 
did not superimpose, a median interpola- 
tion was used for measurement (Fig. 2). 


RESULTS 

Analvsis of the renal measurements of 
the 200 patients (400 measurements) or 389 
kidnevs (97.3 per cent) corresponded to the 
range defined by the top of L, to the bottom 
of L; and the top of L; to the bottom of L4, 
inclusive of intervertebral disks: 283 mea- 


surements (70.8 per cent) were within the 
range of Lı through L; and L, through 2 





e 
= 
Ж 
[ ~ PU. | 
i E Ili | 
Г) (. ы Saut | 
1 Pe cen | | | 
' Є € E x Y I 
| | 
8 eee є : - 


ЖЕ... MN 





Fic. 1. Drawing of the lumbar vertebrae and kid- 
neys showing the points of measurement. 


* From the Department of Radiology, University of Virginia School of Medicine, Charlottesville, Virginia, 
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тс. 2. Drawing of the lumbar vertebra showing 
median interpolation used for measurement. 


L., inclusive of intervertebral disks. There 
was no significant difference between the 
sexes or among the age groups bv decade. 

Ratios relating kidnev height to various 
lumbar segments are given in Table r. In- 
spection reveals higher ratios of the left 
kidnev versus the right kidney. Compara- 
tive renal shadow heights in the same pa- 
tents showed the right equal to the left 
kidney ın 60 patients, the left > right kid- 
ney in 120 patients, and left < right kidney 
in 20 patients. Again, there were no signifi- 
cant differences in comparison of sex and 
age groups. 

The range of the absolute size taken di- 
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rectly from the roentgenograms was 10.0- 
15.4 cm. In those cases at the extremes of 
this range, there was no appreciable dis- 
proportion in size of the right versus the 
left kindey, as found in unilateral com- 
pensatory hypertrophy. 


DISCUSSION 


As is evident from this study, a roent- 
genographic determination of normal renal 
morphology is dependent upon apparent 
excretory function, structural characteris- 
tics, and general size. If the former 2 de- 
terminants appear normal, evaluation of 
the height of the renal shadows can provide 
a reliable parameter when compared with 
the lumbar dimensions in the same patient. 

The range of normal is substantial in 
terms of absolute measurements (10.0-1 5.4 
cm.), is less when reviewed in terms of lum- 
bar segments, and 1s narrowed further when 
ratios of these measurements are emploved. 

From this studv a normal size probability 
of 97 per cent is possible bv utilizing a com- 
parative range of L, through L; and L, 
through Ly. In clinical evaluation the use 
of relative renal sizes is more widely appli- 
cable than usage of absolute values, e.g., 


TABLE] 


MEASUREMENT OF VARIOUS PARAMETERS 
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12.0-14.0 cm. In this regard, the determina- 
tion for pediatric patients would perhaps 
be better expressed as a particular ratio 
rather than a combined value of L; through 
L, +1.0 cm.' The limitations of applying 
these criteria are seen in the occurrence of 
significant renal pathology in a limited 
number of patients with normally appear- 
ing roentgenograms, despite clinically docu- 
mented renal dysfunction. These excep- 
tional cases may Бе roentgenologically 
"silent" or cause only transient alterations 
in roentgenologic appearance. 

Analyses similar to the one presented 
here might be valuable in obtaining stan- 
dards for roentgenologic changes in specific 
renal disease states with comparative stud- 
les prior to the inception of disease, as well 
as post recovery. 


SUMMARY 


A determination of normal adult renal 
size In roentgenographic examinations has 
been performed with data presented to aid 
in evaluating this parameter in routine ex- 
aminations. 
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The limits of confidence are prescribed in 
terms of absolute correlation to lumbar seg- 
ments and as proportionalities. 

Ninety-seven per cent of normal adult 
kidneys are found within the range defined 
by the distance L, through L; and the dis- 
tance of Lı through 1... 

Factors of age and sex do not significantly 
affect these determinations, in the absence 
of intruding pathologv. 


Theodore E. Keats, M.D. 

Department of Radiology 

University of Virginia School of Medicine 
Charlottesville, Virginia 22901 
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ACUTE RENAL CARBUNCLE* 
THE ROENTGENOGRAPHIC CLARIFICATION OF A MEDICAL ENIGMA 


By JACK G. RABINOWITZ, M.D., MAHESH N. KINKHABWALA, M.D., 
THEODORE ROBINSON, M.D., EFITHIMIOS SPYROPOULOS, M.D., and 
JOSHUA A. BECKER, M.D. 


BROOKLYN, NEW YORK 


OST roentgenographic descriptions of 

renal carbuncle emphasize the fea- 
tures, depicting mainly the subacute and 
chronic varieties. Although the diagnos- 
tic criteria for renal carbuncle have im- 
proved, the over-all diagnostic accuracy 
prior to surgery is still poor and rarely ex- 
tends beyond 20 per cent in most series. An 
even greater diagnostic challenge is the 
acute renal carbuncle. This at one time was 
almost never accurately diagnosed. Never- 
theless, this form of renal infection is by no 
means uncommon or insignificant, and with 
the problem of increasing drug addiction 
by “‘mainlining’” is becoming more fre- 
quent. The diagnosis may be clinically sus- 
pected when symptoms of fever, chills, 
and pain localized to the flank, or the signs 
of sepsis are present. More often, however, 
symptoms related to the urinary tract are 
absent, and the urinalysis is practically al- 
ways normal or nondiagnostic. In addition, 
if one waits for gross urographic changes to 
occur before making the diagnosis, much 
valuable time will be lost.* Evans et al., 
and Himmelfarb et a/.,° in their descriptions 
of renal carbuncle, alluded to many roent- 
genographic findings observed in the acute 
phase. Precise analysis of these findings and 
their relation to an exact diagnosis were not 
stressed. 

The purpose of this paper is to further 
analyze the major roentgenographic find- 
ings of acute renal carbuncle, so that ac- 
curate and definitive criteria can be estab- 


lished. 


CASE MATERIAL 


A total of 6 patients are presented in this 
paper (Table 1). Their ages range from 14 


to 60 years. Surprisingly, there appears to 
be an equal distribution of sex, with 3 fe- 
males and 3 males. Two of the men were in 
the older age group and the primary disease 
was related to the prostate gland. In both, 
the involved organism was E. сой. In the 
remaining 4 cases, the causative agent was 
Staphylocuccus aureus. The 3 females were 
in their twenties and all were drug addicts. 
Furunculosis was the initial focus of infec- 
tion in the remaining male patient. 


PATHOLOGY 


Since the roentgenographic pattern is a 
reflection of the underlying pathologic 
changes, a brief review is in order. 

Acute infection of the kidney, in general, 
arises either on a hematogenous basis or via 
a cysto-ureteric route. Staphylococcus au- 
reus is the most common bloodborn organ- 
ism and E. coli the causative agent 1n as- 
cending infections. 

The definition of an acute carbuncle is an 
area of severe suppurative pyelonephritis 
containing many micro-abscesses coalescing 
into larger confluent abscesses with as yet 
not well defined walls. Originally, multiple 
small abscesses of varying size are formed 
within the cortex from either septic emboli 
lodged within the smaller vessels or by 
lymphatic extension from a suppurative 
pyelonephritis arising within the medulla. 
Cortical involvement stimulates a pro- 
nounced inflammatory response primarily 
because of the large blood supply feeding 
the cortex, and secondarily because of the 
lower levels of interstitial pressure. The 
latter enables the cells to move easily into 
the inflammatory area.* The process may 
be diffuse, virtually involving the entire 


* From the Department of Radiology, State University of New York, Downstate Medical Center and Kings County Hospital Center, 


Brooklyn, New York. 
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TABLE I 
SUMMARY OF FINDINGS IN Ó CASES 
Arteriograms 
a. No displacement 
Sex ond э ed zie ара b. Sparse branching | Comments Results 
ут. iu: dm i cda c. Loss of cortico- 
medullary junction 
questionable | 1. partial I. drainage and 
changes visualization — — furunculosis antibiotics 
2. mass effect 2. returned to 
normal 
mass of left | nonvisualiza- — | 1. displacement I. surgical re- 
kidney tion of calyces 8., b., c. mo 
2. mass 2. carbuncle of . 
upper pole 
mass of poor visualiza- — refused I. lost to ` 
right kidney | tion follow-up 
mass of partial to poor = à, D; с. 1. drainage 
left kidney | visualization 2. clinically 
improved 
3. intravenous 
pyelogram— 
normal 
nonvisualiza- — questionable I. surgical re- 
tion &., b., c. moval 
2. diffuse involve- 
ment 
not available | nonvisualiza- | 1. dilated septic course | I. surgical re- 
tion calyces following moval 
2, no displace- 8; bi, € prostatec- | 2. diffuse involve- 
ment tomy ment 
3. filling defect 
in ureter 





kidney, or remain limited to only a portion 
cr portions of the kidney. It is basically 
parenchymal in location and does not com- 
municate with the collecting system in its 
early form. Extension through the capsule 
into the perirenal tissues is nevertheless al- 
most always present, and at one time was 
thought to be the primary site of involve- 
ment. It is now believed that perirenal in- 
faction arises secondarily from lesions 
within the renal cortex via the peripheral 
lymphatics. 


ROENTGENOGRAPHIC FEATURES 


The roentgenographic features described 
represent the composite findings of the 6 
patients presented and some personal ob- 
servations noted in other patients. In gen- 
eral, the entire spectrum of the roentgeno- 
graphic features prior to angiographic stud- 


ies consists of a combination of changes in 
dicating both the presence of interstitia’ 
or parenchymal disease with associated 
perirenal involvement. 


A. FLAT FILM ROENTGENOGRAPHY OF THE ABDOMEN 


With the kidney either diffusely or par- 
tially involved by the inflammatory process, 
a supine roentgenogram of the abdomen 
demonstrates either diffuse or local en- 
largement of the renal shadow. Simultane- 
ously occurring perirenal disease is common 
and, when present, obscures the renal and 
the psoas muscle shadows (Fig. т). In 2 of 
our cases, pronounced perirenal involve- 
ment was present, causing an Increased 
density within the retroperitoneum as well 
as associated scoliosis. In 1 patient, the dis- 
eased kidney was also fixed during respira- 
tion (Fig. 2). Further extension of the pro- 
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Irc. 1. Plain film roentgenogram of the abdomen re- 
veals a vague density involving the left abdomen. 
Both the renal and the psoas muscle shadows are 
dificult to evaluate. Scoliosis with deviation away 
from the involved area is noted. 


cess into the surrounding area, displacing 
the kidney and the ureter can also occur.’ 


B. INTRAVENOUS PYELOGRAPHY 


The findings encountered on intravenous 
pyelography Vary from partial to poor, to 
complete nonvisualization of the collecting 
systems (Fig. 3, 4—C). Partial visualiza- 
tion was observed in 5o per cent of patients. 
Specific calvceal changes can be noted in 
the locallv infected area. The calvces were 
either poorly opacified or amputated in con- 
trast to the remaining fairly adequately 
visualized collecting systems. In some cases, 
the affected calyces were stretched and 
draped around a suggested localized mass. 


C. RETROGRADE PYELOGRAPHY 
The need for retrograde pyelography in 
the diagnosis of acute renal carbuncle 1s 
limited. Most of the necessary information 
can be derived from intravenous pyelog- 
raphy and nephrotomography. However, in 
cases where the collecting systems are com- 
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pletely nonvisualized, this procedure may 
be necessary to exclude the presence of 
either ureteral obstruction by calculus or 
pyonephrosis. Although the clinical presen- 
tation of both these Jatter entities resembles 
that observed in acute carbuncle, the thera- 
peutic approach is quite different. Differen- 
tiation is therefore very important. In 1i 
patient with a nonvisualized collecting sys- 
tem, no evidence of obstruction was dem- 
onstrated by retrograde pyelography. The 
calyces were well outlined and displaced 
downward by a large mass in the upper pole 
(Fig. 4). In another patient, ureteral ob- 
struction caused by tissue slough within the 
ureter was demonstrated and a specific 
diagnosis in this case could not be accom- 
plished. Following surgical removal, the 
kidney demonstrated diffuse parenchymal 
disease and necrosis. 


D. NEPHROTOMOGRAPHY 

Nephrotomography was not performed 
on any of our patients. However, in our in- 
stitution, as well as in others, tomography 
is now being utilized almost routinely in 
conjunction with high dose pyelography, 
and is once again becoming an important 
diagnostic procedure. In patients showing 
some degree of visualization, it may prove 
worthwhile to eliminate the need for ar- 
teriography, speed the diagnostic time, and 





Fic. 2. 


Roentgenogram taken during respiration 
shows a poorly opacifying right kidney that 15 
fixed in position. On the left, the collecting systems 
are well opacified, but mobile. 
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lic. 3. (4) Intravenous pyelogram reveals 
enlargement of the upper pole of the right 
kidney. Most of the calyces are well visual- 
ized except for the upper pole calyx which 
appears amputated. There is also suggested 
depressicn of the remaining calyceal struc- 
tures by an upper pole mass. (B) The right 
kidney is diffusely enlarged with the upper 
pole more prominent than normal. Most of 
the calyces are poorly visualized and spread 
apart. These changes indicate a diffuse 
process, although a more localized process in 
the upper pole is suggested. (C) Intravenous 
pyelogram in this patient revealed a fairly 
well functioning right kidney. On the left, 
there is no visualization. Instead, one notes 
a suggested mass within the upper pole. 
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liG. 4. Retrograde pyelogram in a patient with non- 
visualization of the collecting system (lig. 3C). 
The study reveals moderate dilatation of the caly- 
ceal structures, which are displaced downward by 
a mass within the upper pole (arrows). 


spare the patient the morbidity of an addı- 
tional vascular procedure. 

The features described during this phase 
correspond to those obtained during the 
nephrogram phase of arteriography, and to 
some cases shown to us by our colleagues. 
One major feature is the suggestion of a 
renal mass, when the acute carbuncleis 
localized, or renal enlargement, when dit- 
fuse. The margin of the kidney, due to the 
surrounding inflammatory process is poorly 
defined or unsharp. The density of the 
carbuncle, when localized, varies and may 
demonstrate either opacification or a vague 
over-all lucency. Occasionally, multiple 
lucencies, oval or rounded in configuration, 
representing multiple abscesses undergoing 
coalescence, may be apparent. [n 1 patient, 
linear lucencies radiating through the mass 
were noted (Fig. 5). The surgical specimen 
revealed these to be dilated collecting tu- 
bules distended with pus. This striated 
pattern may be duplicated by any diffuse 
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interstitial process, and has been described 
in a case of renal vein thrombosis? (The 
explanation for these findings presented in 
the latter situation differs slightlv from 
Ours.) 
E. ARTERIOGRAPHY 

Arteriographv was performed in 5 cases. 
The most characteristic angiographic fea- 
ture, particularly in the localized acute 
carbuncle, is the absence of obvious vascu- 
lar displacement by a mass despite its sug- 
gested presence on all the preliminary stud- 
ies (Fig. 6, 4-С). Instead, the vessels tra- 
verse through the infected area regardless 
of its location, with minimal, if any, dis- 
placement (Fig. 64). They are, neverthe- 
less, slightly spread apart and somewhat 
less opacified than the vessels within the 
normal portion of the kidnev. In some cases, 





тс. 5. Nephrographic phase, in a patient with an 
acute carbuncle localized to the left upper pole, 
reveals diffusely radiating linear lucencies which 
on the surgical specimen were markedly dilated 
tubules filled with pus. Note the normal appearing 
lower pole 
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. 6. (4) Arteriogram. This patient had a sug- 
gested mass In the upper pole of the left kidney 
(Fig. 3C; and 5). However, on the arterio- 
graphic studies, the vessels are not remarkably 
displaced. Instead, there is only vague separa- 
tion of the vessels, which also appear to be 
somewhat poorly opacified. The margin of the 
upper pole is also fuzzy and unsharp. (B) Ar- 
teriographic study in a patient with acute 
carbuncle of the upper pole of the right kidney. 
Notice that in this patient, there is poor 
branching and poor opacification of the vessels 
within the upper pole. The vessels are likewise 
spread apart. (C) Carbuncle in the lower pole 
of the left kidney. The patient had been on 
antibiotics and the vascular changes are some- 
what subtle despite the fact that the intra- 
venous pyelogram obtained several days before 
had shown a mass within the lower pole. Never- 
theless, the vessels in the lower pole demon- 
strate a paucity of branches and in general are 
poorly opacified, particularly when compared 
to the upper pole branches. 
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l'16. 7. Nephrographic phase. This is the patient seen 
in Figure 6C. There is a distinct loss of the cortico- 
medullary junction in the lower pole. The normal 
upper part of the kidney 15 within normal limits. A 
diagnosis of an acute renal carbuncle was made, 
but because of the lack of clinical symptomatology, 
the patient was not adequately treated. As pre- 
dicted, she returned ro days following the study 
with an exacerbation of the symptoms, and, at 
surgery, an acute carbuncle within the lower pole 
of the left kidney was drained. 


the affected vessels branch sparsely and ap- 
pear denuded (Fig. 6, B and C). Poor and 
slow perfusion within the infected area may 
also be apparent. Multiple factors probably 
account for these changes. The relatively 
poor arborization of the vessels is appar- 
ently caused by compression of these ves- 
sels by the surrounding inflammatory in- 
filtration. It has also been demonstrated 
that in the presence of an inflammatory pro- 
cess, an extensive capillary network be- 
comes functional. This network is always 
existent, but under normal conditions non- 
functioning. When operational, normal exit 
via existing venule pathways 15 distinctly 
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impaired and slowed. This phenomenon 
may be partially responsible for the slow 
perfusion noticed during the studies. 
During the nephrographic phase, the nor- 
mal cortico-medullary junction is fre- 
quently lost and replaced by a diffuse and 
relatively homogenous blush outlining the 
suggested mass noticed on the previous ex- 
aminations (Fig. 7). This feature, when 
present, is both distinctive and important. 
In 1 patient who presented with a well lo- 
calized acute carbuncle in which the vascu- 
lar features were subtle, the loss of the 
cortico-medullary junction was diagnostic 
(Fig. 7). The over-all increased permeabil- 
ity and diffusion found at the capillary and 
venule level is responsible for this feature. 
[n addition, most of the other findings de- 
scribed under the paragraph of nephroto- 
mography may be seen in this stage. 


DIFFERENTIAL DIAGNOSIS 


The roentgenographic findings of acute 
carbuncle in the kidney must be distin- 
guished from other interstitial processes 
that may involve this organ; e.g., edema, 
interstitial nephritis, infiltrating tumors, 
etc. In all situations, the combined features 
noted on preliminary studies of interstitial 
disease, either diffuse or localized, associ- 
ated with a perirenal inflammatory process 
should suggest the diagnosis of an acute 
carbuncle. Most other interstitial renal 
diseases do not demonstrate perirenal ex- 
tension. In the differential diagnosis of 
renal mass lesions, the findings of the acute 
renal carbuncle noted at arteriography are 
characteristic, in which one encounters the 
absence of mass displacement despite previ- 
ous features of a mass. The presence of 
either renal cell or renal pelvic carcinoma is 
also easily excluded in this phase, since 
these neoplasias are associated with a spe- 
cific neovascularity.’ In some pelvic tu- 
mors, particularly of the squamous variety, 
diffuse interstitial spread may be the only 
manifestation of the disease, and differen- 
tiation from an acute carbuncle may be 
dificult. However, the acute renal car- 
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buncle rarely invades the collecting svs- 
tems directly. The distinction of neoplasm 
from chronic renal carbuncle, however, may 
be difficult since the latter has a highly de- 
veloped abscess wall with neovascularity. 
Renal vein thrombosis is easily distin- 
guished from the diffuse acute carbuncle 
when either the collateral venous circula- 
tion or the thrombus is demonstrated. 


DISCUSSION 


From the above findings and an analvsis 
of the patients and their presentation 
(Table 1), a few interesting clinical and 
pathologic suggestions are noted. These, 
however, require further confirmation. In 2 
of the 6 cases, the process was overwhelm- 
ing and involved the entire kidney. Both 
these patients were males, above о years 
of age, and had prostatic disease, car- 
cinoma in one patient, and benign hyper. 
trophy in the other. The renal infection 
evolved as an ascending infection in which 
the causative agents were gram negative in 
origin. 

The remaining 4 renal infections were of 
hematogenous origin. Interestingly enough, 
three were females, all in their twenties, and 
all suffering from drug addiction. The re- 
maining patient was a voung male with 
furunculosis. In contrast to the diffuse renal 
involvement associated with the ascending 
infections encountered in the elderly males, 
the renal carbuncles of hematogenous 
origin were all localized in nature. It is 
therefore conceivable that a definite patho- 
logic pattern of the acute renal carbuncle 
may be present. 

As far as the over-all roentgenographic 
features of renal infection are concerned, 
most have been confined to the diagnosis of 
acute pyelonephritis with changes limited 
to blunting of the calyces and dilatation of 
the ureter. Although the latter has re- 
ceived a great deal of stress in the litera- 
ture, the features of acute carbuncle are far 
more impressive and just as vital. Failure 
to make a prompt diagnosis can result in 
loss of either the kidney or the patient. 


Acute Renal Carbuncle 


747 


Moreover, the clinical picture may be ob- 
scured when the patient is partially treated 
with antibiotics. This stimulates the car- 
buncle to further coalesce, wall off, and 
proceed into the subacute or chronic phase. 
Inadequate therapy may also allow further 
perforation of the infection with involve- 
ment of surrounding neighboring struc- 
tures. Consequently, early institution of 
therapy, either medical or surgical, is im- 
perative and will often salvage the kidnev. 

The radiologist should now be alerted to 
this diagnosis, if and when the clinical status 
suggests an underlying infective process 
and the roentgen findings are as described 
above. 


SUMMARY 


The roentgenographic findings of acute 
renal carbuncle observed in 6 patients are 
described. Basically, these findings con- 
sisted of: 

Interstitial disease associated with 
perirenal involvement demonstrated on 
preliminary studies; 

2. No mass displacement of the vessels 
in the involved area on angiography despite 
the suggestion of a mass on the earlier ex- 
aminations; 

3. Loss of the cortico-medullary junction 
on the nephrogram. 

The early diagnosis of acute carbuncle is 
essential since prompt therapy may salvage 
the kidney. With the ever increasing prob- 
lem of drug addiction and its associated 
complications, acute renal carbuncle is 
slowly becoming a common disease of 
youth. 


Jack G. Rabinowitz, M.D. 
Department of Radiology 

State University of New York 
Downstate Medical Center 

& kings County Hospital Center 
450 Clarkson Avenue 

Brooklyn, New York 11203 
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ROENTGEN APPEARANCE OF BONE AND SOFT TISSUE 
CHANGES IN CHRONIC RENAL DISEASE* 


By GEORGE B. GREENFIELD, M.D. 


CHICAGO, ILLINOIS 


ENAL disease may be primarily tubu- 
lar or glomerular. Tubular syndromes, 
such as vitamin D resistant rickets, renal 
tubular acidosis, and Fanconi syndrome re- 
sult in loss of phosphate and other metabo- 
lites in the urine. The resultant hypophos- 
phatemia leads to rickets and osteomalacia. 
Although osteitis fibrosa is said to some- 
times complicate these conditions, as well as 
nutritional rickets, it is not predominantly 
a part of the roentgen spectrum. 

Chronic glomerular renal disease with re- 
duced renal mass and reduced glomerular 
filtration rate, however, produces a wide 
spectrum of roentgenologically detectable 
changes in bone and soft tissue. 

The purpose of this paper is to describe 
the various types of roentgen changes in the 
latter condition, and to analyze the bases 
of these changes. 


MATERIAL 


The roentgenograms of 25 patients cur- 
rently on the renal hemodialysis program 
at Mount Sinai Hospital were reviewed. Of 
these, 19 cases, or 76 per cent, showed 
roentgenographic bone changes, with 6 
cases demonstrating additional soft tissue 
calcifications; and 6 cases, or 24 per cent, 
showing no detectable bone or soft tissue 
changes. 

PATHOPHYSIOLOGY 


Chronic glomerular renal disease with 
reduced renal mass and reduced glomerular 
filtration rate manifests itself in 2 basic 
forms: resistance to vitamin D; and re- 
duced renal clearance of phosphate? (Fig. 
I). 

Resistance to vitamin D can begin in the 
early phase of chronic renal failure and be- 
come increasingly severe as the disease pro- 
gresses. The resultant effect of this phe- 


nomenon is rickets in the immature skele- 
ton and osteomalacia in the adult. The 
mechanism in renal hyperphosphatemic dis- 
ease Is not similar to that in vitamin D 
deficient rickets or tubular disease with 
hypophosphatemia, where bone changes are 
due to a low calcium-phosphate ion prod- 
uct. This product may be elevated in pa- 
tients with chronic renal failure. There are 
several theories of the manner in which 
bone matrix mineralization is blocked. 
Avioli and Slatopolskv, cited by Robin- 
son,? proposed that there is an abnormal 
metabolism of vitamin D; in patients with 
chronic renal failure. This is responsible for 
decreased intestinal absorption of calcium. 
Vitamin D is also implicated as having a 
direct effect on osteoid mineralization. The 
production of vitamin D antagonists, as 
well as failure of end-organ response, has 
also been implicated. 

Reduced glomerular filtration rate re- 
sults in reduced phosphate renal clearance. 
This causes a rise in the phosphate level in 
body fluids. A significant inverse correla- 
tion is present between free calcium ion 
concentration and diffusible inorganic phos- 
phate concentration in severe renal failure.? 
Plasma calcium ion concentration conse- 
quently decreases. By a direct negative 
feedback mechanism in response to hypo- 
calcemia, the parathyroid glands may de- 
velop hyperplasia and hypertrophy with 
an increased secretion of parathormone. 
There is a suggestion that the plasma mag- 
nesium concentration may also be impli- 
cated with an increase causing inhibition, 
and a decrease causing stimulation of para- 
thyroid secretion.’ This leads to increased 
circulating parathyroid hormone which is 
the true state of secondary hyperparathy- 
roidism. 


“From the Department of Radiology, Chicago Medical School/Mount Sinai Hospital Medical Center, Chicago, Illinois. 
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тс. 1. Classification of bone and soft tissue changes in chronic glomerular renal disease. 
GI = gastrointestinal; PTH = parathyroid hormone; MET = metastatic. 


The bone may respond to parathormone resultant effect is osteitis fibrosa. This leads 
in various degrees. If the bone is able to re- to release of calcium. Parathormone also 
spond with an increased activity of osteo- inhibits net tubular phosphate resorption, 
clasts and probably osteocytes, then the leading to an increase in urinary phosphate 


Bone and Soft 


VOL. 1130. Мо. 4 
which, however, is limited bv renal failure. 
A rise in the calctum-phosphate ion product 
leads to metastatic calcification. The in- 
crease in serum calcium concentration ex- 
erts an inhibitory effect on parathormone 
secretion. 

The bone may respond poorly to para- 
thormone. In 1948, Albright and Reifen- 
stein suggested that patients with osteo- 
malacia fail to show a response to para- 
thormone because this bone is covered with 
osteoid tissue which prevents resorption. 
The coating of unmineralized osteoid tissue 
over all bony surfaces makes mineralized 
tissue unavailable to maintain normocal- 
cemia. Failure of calcification over an ex- 
tended period may produce uncalcifiable os- 
teoid.? Another factor is the possibility that 
the parathormone in patients with chronic 
renal failure is altered, and that the ob- 
served skeletal resistance to parathormone 
is in part due to this alteration." 

If there is lack of development of osteitis 
fibrosa, the predominant roentgen picture 
may be osteomalacia or osteoporosis. 





' 


FIG. 2. Osteomalacia with fracture of the 
right femoral neck. 


Tissue Changes 





1с. 3. Osteomalacia of the chest demonstrating 
multiple rib fractures. 


Osteoporosis may be on the basis of the 
general condition of the patient or local 
immobilization due to bone pain or frac- 
cure. 

Some patients with renal disease have an 
absolute overproduction of bone matrix, 
which may be mineralized sufficiently, so 
that the bones appear excessively dense on 
roentgenograms.' In 1932, Selye gave mice 
small doses of parathormone for an extended 
period of time and observed osteosclerosis. 
This has also been more recently observed 
with parathyroid administration in thy- 
roidectomized rats.’ Thyrocalcitonin has 
been the subject of much recent investiga- 
tion, and has been shown to cause osteo- 
sclerosis. 

In severe renal failure of long duration, 
elevation of the serum calcium concentra- 
tion may not exert an inhibitory effect on 
parathyroid secretion. In this event, we 
speak of autonomy of the parathyroid 
gland, or tertiary hyperparathyroidism. 

The incidence of bone changes in chronic 
renal disease can approach 24 per cent in 
untreated cases. In dialysis programs, bone 
changes become more severe as the dialysis 
progresses and the incidence can approach 
80 to 9o per cent. 

In successful renal transplantation, the 
visible changes tend to regress. A complica- 
tion of renal transplantation, ischemic ne- 





lic. 4. Osteomalacia of the chest demonstrating 
multiple healed rib fractures with deformity of the 
thorax. 


crosis of bone involving several joints, has 
been reported in a high percentage of cases.? 


ROENTGENOGRAPHIC FINDINGS 


[t can thus be seen that the spectrum of 
changes includes osteomalacia, osteitis fi- 
brosa, osteoporosis, osteosclerosis, metasta- 
tic calcification, rickets, if in the immature 
skeleton, and possibly ischemic necrosis if 
renal transplantation has been performed. 


OSTEOMALACIA 

Osteomalacia is characterized by the 
presence of nonmineralized osteoid tissue, 
which leads to loss of bone density, deform- 
ity, and structural weakness of bone. There 
may be coarsening of the trabecular pattern 
with thinning and lack of definition of the 
cortex. Deformities, particularly a “‘bell- 
shaped thorax" and a “‘tri-radiate pelvis" 
are seen as well as deformities of the long 
bones. 

Pseudofractures, which most likely rep- 
resent incomplete fractures, are present. 
Many of these progress to true fractures 
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(Fig. 2). A common occurrence is deformity 
of the chest, with multiple fractures of the 
ribs (Fig. 3; and 4). Pseudofractures may 
also be seen in the scapulae, femora, pubes, 
and ischia (Fig. 5, 4 and B). They some- 
times have a symmetric distribution. Pseu- 
dofractures are not limited to osteomalacia. 
In the immature skeleton, a rachitic pat- 
tern, at times with pseudofractures, may be 
seen (Fig. 6). 
OSTEITIS FIBROSA 

Osteitis fibrosa is based on osteoclastic 
and possibly osteocytic bone resorption and 
subsequent replacement with fibrous tissue. 
It is due to hyperparathyroidism, either 
primary or secondary. The roentgen changes 
are essentially similar in both. The roent- 
genographic hallmark of hyperparathyroid- 
ism involving bone with osteitis fibrosa 1s 
subperiosteal bone resorption. This has 
been documented in no other condition 
than hyperparathyroidism. The earliest 
changes are seen at the radial margins of 
the middle phalanges at the metaphvseal- 





FIG. 5. Osteomalacia. (4) The pelvis is normal. (B) 
Same patient 13 months later. There are sym- 
metric "pseudofractures" at the ischia and pubic 
bones. 
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mon area of bone resorption is at the distal 
and inferior aspects of the clavicles (Fig. 8). 
These changes were first reported bv Camp 
and Ochsner and described by Pugh as “А 
peculiar lace-like appearance of the bone 
beneath the periosteum.” Recent studies 
show that the magnification technique with 
industrial film in roentgenographing the 
hand reveals earlier changes than conven- 


diaphyseal junction (Fig. 7). Another com- 


tional techniques." Other common sites of 


bone resorption are: the proximal medial 
aspects of the humeri, tibiae, and femora: 
the upper margins of the ribs, the symphy- 
sis pubis, the ischia and the calcaneus; and 
the terminal tufts of the distal phalanges. 
The skull may show a granular effect 
with loss of density. Resorption of the 
lamina dura, or the cortex of the tooth 
socket, may also be seen without widening 
of the periodontal membrane. This finding 
Is not specific and can be seen in other con- 





Fic. 6. Renal rickets. There is widening of the epi- 
physeal cartilage plate with cupping and fraying 
of the metaphysis. A “‘pseudofracture”’ of the distal 
radius is present. 
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lic. 7. Osteitis fibrosa; early change. There 15 mini- 
mal subperiosteal bone resorption of the radial 
side of the middle phalanx at the metaphyseal- 
diaphyseal junction. 


ditions. There may be generalized loss of 
bone density, accentuation of the trabecu- 
lar pattern, or, conversely a "ground-glass" 
appearance. Rarely "brown tumors" or 
cysts may be associated with secondary 
hyperparathyroidism, although these are 
much more common in the primary form 
(Fig. 9). They present as expansile lesions, 
may occur anvwhere in the skeleton, show 
no periosteal reaction, and may present 
with a pathologic fracture. 

OSTEOPOROSIS 


Osteoporosis 1s based on loss of bone mass 
with normally structured residual bone pres- 
ent. Roentgenographicallv, several osteo- 
porotic patterns can be discerned. Develop- 
ing severe osteoporosis is characterized by 
a permeative radiolucent pattern (Fig. 10). 
A periarticular distribution of radiolucency 
may also be seen (Fig. 11), as well as a uni- 


ic. 8. Osteitis fibrosa. There is resorption of the 
distal clavicle as well as the upper medial cortex 


of the humerus. 





lic. 9. Osteitis fibrosa. Expansile lesion at the base 
of the fourth metacarpal which is probably a cyst 


or brown tumor. The lesion was not biopsied. 
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form loss of bone density in established 
osteoporosis. The cortex 15 sharp and thin. 
The bone trabeculae may be accentuated, 
particularly along lines of stress. There 1s 
loss of structural strength, and fractures, 
particularly 
The osteoporosis seen in chronic renal dis- 


n the spine, may be present. 


ease may be due to general causes, or, lo- 
cally, secondary to bone pain or fracture re- 
sulting in immobilization. 


OSTEOSCLEROSIS 


Increase in bone density may be seen in 
chronic renal disease. There may be a unt. 
form increase, particularly in the axial 
skeleton (Fig. 12; and 13). A common pat- 
tern is osteosclerosis in the spine with the 
ends of the vertebral bodies showing an in- 
crease 1n density relative to the centers, but 
with a uniform gradi 
has been called 


- 


ent. This appearance 


& 


" 


rugger Jersev spine." Os- 


teosclerosis Can also be seen as increased 





Fic. то. Permeative osteoporotic pattern in osteo 


malacia patient secondary to immobilization from 
hip fracture. 
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density with a generalized coarsening of the 
trabecular pattern. 
SOFT TISSUE CALCIFICATION 

local and systemic factors interplay in 
the picture of soft tissue calcification in 
chronic renal disease. The most frequent 
sites of soft tissue calcification are: arterial, 
ocular, periarticular, 
taneous, and visceral. 

There are 2 types of arterial calcification 
that can be roentgenologically recognized, 
atheromatous and medial sclerosis. Arterial 
calcification seen in this condition is almost 
alwavs medial sclerosis, resulting in a usual 
absence of ischemia. Digital necrosis may 
develop in rare instances. Corneal and con- 
junctival calcifications are the most com- 
mon sites of calcification in patients with 
long-term dialysis. 

Articular chondrocalcinosis occurs in pri- 
mary hyperparathyroidism, but is rare in 
chronic renal disease with secondary hy- 


cutaneous, subcu- 





Fic. 11. Hand. Periarticular osteoporotic pattern. 
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Fic. 12. Uniform osteosclerosis of the lumbar spine. 
A “rugger-jersey”’ 
lower vertebra. 


pattern 15 suggested in the 


perparathvroidism. Patients on long-term 


hemodialysis may rarely contract acute In- 
flammatory joint involvement. Some of the 
lesions may represent gout. In other in- 
stances there is no evidence of gout or 
pseudogout. 

Periarticular calcification may appear 
following the inhammatory stage (Fig. 14). 
Subcutaneous and cutaneous calcifications 
may be associated with severe pruritus. 
The lesions may be nodular and be de- 
posited in the periarticular regions, or may 
take the form of subcutaneous plaques with 
discoloration of the overlying skin. 

Visceral calcification may occur in the 
lungs, kidneys, stomach, heart, and, rarely, 
the liver. Calcifications in the lungs occur 
in the pulmonary alveolar septa and are 





l'1G. 15. Osteosclerosis of the pelvis associated with 


calcification of the left sacro-spinous ligament in a 
patient with chronic renal disease. These findings 
were formerly thought to be characteristic of 
fluorosis. 


usually not visible roentgenographically, 
but may produce a fine reticular, punctate. 
nodular or segmental opacity. Severe mvo- 
cardial calcification can be a major cause of 
death. Nephrocalcinosis is frequent. 


) 


ISCHEMIC NECROSIS 


Ischemic necrosis has been reported fol- 
lowing renal transplantation. This may be 
the result of immunosuppressive therapy. 
The roentgen appearance follows the usual 
course of the subarticular fracture and bone 
collapse. The sites frequently involved are: 
the hip, knee, and humeral head. 


DISCUSSION 


The roentgenographic changes in bone 
and soft tissue in chronic glomerular renal 
disease can be seen as a highly complex pic- 
ture with a multiplicity of factors involved. 
Early in the course of renal failure, a picture 
of osteomalacia may predominate. If bone 
can respond to parathormone, then the 
effects of secondary hyperparathyroidism 
will be pre-eminent. There may be an un- 
derlying osteoporosis due to general lack of 
mobility or to local factors of immobiliza- 
tion. In the immature skeleton, osteo- 
malacia manifests itself as rickets with the 
typical widening of the epiphyseal cartilage 
plate, and cupping and fraying of the meta- 
physis. This may be seen in combination 
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with subperiosteal bone resorption and 
pseudofractures. 

Osteosclerosis can complicate the picture 
as well as soft tissue calcification. Those pa- 
tients on renal dialysis have progressive 
changes of osteitis fibrosa. Following suc- 
cessful renal transplantation, the majority 
of patients become euparathyroid in 6 to 18 
months with regression of changes of 
osteitis fibrosa. A complication of renal 
transplantation is ischemic necrosis of bone. 

The term renal osteodystrophy is some- 


lic. 14. Hand. Periarticular soft tissue calcifications 
of the distal interphalangeal joint of the middle 
finger and at the fifth metacarpo-phalangeal joint 
are noted. 
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times used to describe the bone changes in 
this condition. This term has several crit- 
ics,! as osteodystrophy is not an appropri- 
ate term for the mature skeleton. Perhaps 
a more suitable term would be renal osteop- 
athy. 


SUMMARY 


The basic pathophysiology and roentgen 
appearances of bone and soft tissue changes 
in chronic glomerular renal disease are de- 
scribed. 

These form a complex picture composed 
of: osteomalacia; osteitis fibrosa; osteo- 
porosis; osteosclerosis; and soft tissue cal- 
cifications. 

The manifestations of each condition are 
discussed and illustrated. 


Department of Radiology 
Chicago Medical School 

Mount Sinai Hospital Medical Center 
I 5th Street and California Avenue 
Chicago, Illinois 60608 


We thank Mrs. Sharon Cooper for pre- 
paring Figure 1. 
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RENAL ANGIOGRAPHY IN PATIENTS WITH 
HEMATURIA* 


By KJELL JONSSON, M.D. 


LUND, SWEDEN 


N SPITE of improved chemical, cvto- 

logic апа roentgenologic methods, the 
group of patients with unexplained micro- 
and macroscopic hematuria remains large. 
In manv of these cases persistent hematuria 
leads to repeated roentgenologic examina- 
tions, including angiography. 

The purpose of the author was to de- 
termine the indications and value of renal 
angiography in patients with hematuria. 


MATERIAL AND METHOD 


A retrospective study was made of 120 
patients examined by renal angiography 
during a 6 year period (1964-1969) in our 
department. In all cases clinical and labora- 
tory examinations prior to angiography 
gave no reasonable explanation for the 
hematuria. All but 2 cases had active 
hematuria at the time of the angiographic 
examination. In 100 cases (Group 1) uro- 
graphic studies were quite normal; in 43 of 
these cases renal phlebography was also 
performed. In 20 cases (Group 11) there 
were slight, nonspecific changes at urog- 
raphy, which were not considered to be the 
cause of the hematuria. These changes in- 
cluded: obstruction; filling defects con- 
sidered to be clots; and slight irregularities 
in the shape of the kidney pelvis due to im- 
perfect technique, arousing slight tumor 
suspicion. In 5 of these cases renal phlebog- 
raphy was performed. All patients, except 
5 in Group 1, were examined with selective 
renal angiography, the ¢ being examined 
with total renal angiography. 

This investigation does not attempt to 
give the over-all percentage distribution of 
the causes of hematuria. Those patients in 
whom the cause of their hematuria was 
obvious at urography or other examinations 
are not included. 


The age of the patients was between g 
and 78 years; 70 men and 50 women were 


studied. 
RESULTS 


GROUP I. IOO PATIENTS WITH NORMAL UROGRAPHY 


Since no significant difference in the an- 
giographic findings could be found with re- 
gard to macroscopic and microscopic hema- 
turia, no distinction is made between these 
groups in the results presented in Table 1. 
Final clinical diagnosis was: 

1. Glomerulonephritis. Fifteen cases were 
verified by biopsy and g cases were diag- 
nosed by typical clinical course. In only 4 
cases were angiographic changes seen, with 
slight general thinning of the cortex and an 
indistinct boundary between cortex and 
medulla. In 1 case there were changes sug- 
gesting fibrolipomatosis and in 2 cases 
arteriovenous fistulae were seen as a result 
of previous renal biopsy. 

2. Interstitial nephritis. All 6 cases were 
confirmed by biopsy. In onlv 1 case were 
angiographic changes seen and these con- 
sisted of slightly reduced thickness of the 
cortex in both kidneys and slightly irregu- 
lar renal surface. In addition, this patient 
had a cyst in one kidney, initially missed at 
urography. 

3. Pyelonephritis. We studied 3 cases: in 
2 the diagnosis was verified by biopsy. In i 
there was slight general thinning of the cor- 
tex and a poorly defined border between the 
cortex and the medulla. One year later a 
further angiographic study was performed 
and a slight, local induration of the left 
kidney had occurred. Biopsy revealed 
chronic glomerulonephritis апа pyelone- 
phritis. The other biopsy-verified case had 
a focal cortical scar measuring 2 cm. This 
was also found on renal phlebography 


* From the Department of Diagnostic Radiology (Director: Professor Olle Olsson), University Hospital, Lund, Sweden. 
Supported by a grant Nr B72-23X- 521-08 from the Swedish Medical Research Council. 
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Tase I 
GROUP I. IOO PATIENTS WITH NORMAL UROGRAPHY 
Total | Macro- | Micro- Mean Histo- Angiography Phlebography 
T e А 1 А _ u | | | 
Diagnosis No. in d Bota din e | logic | Comments 
g of Hema- | Hema- | eve.) Verifi- i Normal} AP IN || Ab- 
Cases | turia turia A cation | SOFIA | norma] SEIS | normal | 
Glomerulo- 24 tt [| d 28 | 1 17 | 7 | 7 | Pathologic angiography: 1 case, 
nephritis | | fibrolipomatosis; 2 cases, A-V 
fistula after biopsy; 4 cases, cor- 
| tex reduction 
eut ا‎ "xs. | m Lr а р 
Interstitial 6 3 | 3 27 | 6 | | I 3 Pathologic angiography: re- 
nephritis | duced cortex+cyst in right 
| | | kidney 
—— =: -— | | _ = mn — 
Pvelonephritis 3 3 36 2 2 1 2 Pathologic angiography: 2 
cases, reduced cortex; same 
finding at renal phlebography 
(in I of these cases there were 
| | signs of recanalized vein throm- 
| bosis at renal phlebography) 
Vascular 15 8 7 48 6 2 4 4 Pathologic angiography: 2 
changes in cases, angioma; I case, infarc- 
kidney tion; I case, aneurysm neph- 
rosclerosis; 2 cases, renal arte- 
rial stenosis; I case, fibromus- 
cular hyperplasia 
Pathologic phlebography: 3 
| cases, kidney pelvis varices; 1 
| case, phlebitis 
Coagulation 5 4 I 27 3 
disturbances 
Urinary tract 22 12 IO 36 I | | 8 3 cases, prostatitis; II cases, 
disease (in- | | | cystitis-urethritis; 4 cases, 
cluding cal- | | | | | bladder varices; 4 cases, cal- 
culus) | | | | culus 
Duo اال ال ا‎ == | А | : 
Hematuria 25 16 9 33 3 | II 
(unexplained) | 
miu e | | _ = 
| | | 
Total 100 57 | 43 | 33 | 83 17 | 37 | 6 








A— V = arteriovenous. 


together with signs of recanalized renal vein 
thrombosis. In the third case angiography 
was normal, but at urography 8 months 
later the cortex in the left upper pole was 
reduced and changes of papillary necrosis 
were demonstrated. 

4. Vascular changes in the kidneys. In 15 
cases changes were found in the vascula- 
ture of the kidneys—changes which should 
reasonably account for the hematuria. In 4 
of these 15 cases angiographic studies were 
normal, but hemangiomas or arteriovenous 
malformations were found at pathologic ex- 
amination after nephrectomy. Nephrec- 
tomy was performed because of persistent 


hematuria, which resulted in anemia. In 11, 
angiographic studies (including renal phle- 
bography) gave a definite diagnosis. 

In 2 cases, a diagnosis of hemangioma or 
arteriovenous malformation was estab- 
lished (Fig. 1). 

In 3, renal phlebography demonstrated 
varices of the renal pelvis (Fig. 2, апа В). 

In 1 case, renal phlebography showed 
changes consistent with renal vein phlebitis 
(Fig. 3). | 

Other angiographic findings consisted of 
2 cases with renal artery stenosis, 1 of aneu- 
rysm of the dorsal renal artery, 1 of minor 
renal infarction, and 1 of marked fibro- 
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ig. т. I.S., бо year old female with persistent micro- 
scopic hematuria found on routine examinations. 
Angiography revealed a hemangioma in the 
lower pole of the left kidney, which later was re- 
sected. Microscopic diagnosis: hemangioma with 
arteriovenous anastomosis. 


muscular hyperplasia of both renal arteries. 

5. Coagulation disturbances. Many cases 
had been studied for coagulation distur- 
bances. In 5, disturbances in the coagula- 
tion mechanism explained the hematuria. 
Two cases had von Willebrand's disease, 1 
depression of hemo-phili- B-factor, and 1 de- 
pression of prothrombin and proconvertin 
and pathologic prothrombin consumption. 


ا 
ER ne p‏ 
Е =‏ 


peus. 
4 SE" Am 


я, > 
x 

a 

% 


А | 


a 





Kjell Jonsson 


x ر‎ 
ЕУ. с. E Ez p^. 
‚5 m ШШЕ „ш 
„А "3 le г ` ч 
=): -Sr ^ e 65" 
" à Hu І 1 
" " ر‎ 


DECEMBER, 1972 


The remaining case had a confusing distur- 
bance in the coagulation mechanism prob- 
ably due to collagenosis. In all 5 cases an- 
giographic studies were normal. 

6. Other abnormalities of the urinary tract. 
In this group are included patients with 
cystitis-urethritis (11 cases), stone forma. 
tion (4 cases), varices or other vascular 
changes within the bladder or prostate (4 
cases) and prostatitis (3 cases). In those 
cases with a diseased lower urinary tract 
cystoscopy gave a definitive diagnosis. As a 
rule cystoscopy was performed before an- 
giography, but the bleeding was not con- 
sidered to be fully explained by the cysto- 
scopic findings. Angiographic studies were 
normal in all these cases. Of the 4 cases with 
urinary tract calculi, initial urographic 
studies were normal, but on repeat exami- 
nation between 6 weeks and 2 years later, 
small calculi measuring less than 6 mm. 
were demonstrated. The repeat urographic 
examinations were made because of persis- 
tent hematuria. 

7. Essential hematuria. The largest group 
consists of patients with hematuria for 
which no cause could be found. Sixteen pa- 
tients had macroscopic and g microscopic 
hematuria. In all these cases angiography 
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Fic. 2. G.H., 27 year old male with repeated attacks of macroscopic hematuria. 
(4) Normal urogram. There are no indentations in the ureter. (B) Renal phlebogram. A tortuous vari- 
cose vein is seen surrounding the kidney pelvis and the proximal part of the ureter. 
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was normal. Renal phlebography was per- 
formed in 11, all with normal findings. In 3 
cases renal biopsy was performed with nor- 
mal findings. 

In the follow-up of 32 patients with ini- 
tially unexplained hematuria, calculus was 
seen in 2 patients 8 months and 2 years 
after the first urographic study. In 5 cases 
renal biopsy was positive 1—3 vears after 
the first angiographic study. Of these, the 
diagnosis was chronic glomerulonephritis in 
4 cases and interstitial nephritis in one. 


GROUP II. 20 PATIENTS WITH NONSPECIFIC CHANGES 


Of the 20 cases, in which urographic stud- 
ies showed nonspecific changes, the final 
clinical diagnosis was (Table 11): 

1. Glomerulonephritis. One case. At an- 
giography bilateral changes characteristic 
of nephrosclerosis were found. 


FIG. 3. J.N., 19 year old male with progressive anky- 
losing spondylitis from the age of 15 years. At re- 
peated routine examinations, microscopic hema- 
turia was found. 

Renal phlebogram. In the medial part of the 
kidney there is filling of an irregular vein, con- 
sidered to represent a renal vein phlebitis. 
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Fic. 4. L.L., 52 year old female with sudden painless 
macroscopic hematuria. At urography obstruction 
of the right kidney was found. Pyelography 1 day 
later revealed dilated right ureter, filled with clots. 

Angiogram demonstrates a large arteriovenous 
malformation in the right kidney. Inset. Angio- 
gram of surgical specimen after nephrectomy. 
Microscopic diagnosis: arteriovenous angioma. 


2. Interstitial nephritis. One case. An- 
giography was normal. Diagnosis was made 
bv biopsy. 

3. Pyelonephritis. One case. Angiography 
was normal. 

4. Vascular changes in the kidneys. Four 
cases. In 2 of these, hemangiomas were 
found at angiography (Fig. 4), and in 1 
several small arterial aneurysms in periph- 
eral intrarenal vessels were seen (Fig. 5). 
These changes had the appearance of peri- 
arteritis nodosa. The fourth patient had an 
arteriosclerotic aneurysm and an arterio- 
venous anastomosis was found at angiog- 
raphy. 

5. Other abnormalities of the urinary tract. 
The urographic findings and the final clini- 
cal diagnosis are presented in Table їп. 
Various abnormalities were observed. In 1 
patient the filling of the calyces of the left 
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GROUP II. 20 PATIENTS WITH NONSPECIFIC UROGRAPHIC CHANGES 
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"y^ Р . ! . . 
Total | Macro- | Micro- Mean Histo. Angiography Phlebograph: 
ааны Хо. scopic scopic A и logic — — - ———— Urography РЕА 
‘ > sS 4 g т S - e ۲ “a + x = У 
- of | Hema- Hema- dee Verif- | Nor- Ab- Nor- Ab- Findings 
~ А » VT. š E 
Cases | turia turm | " '" | cation mal normal, mal | normal 
; | n d a ara Mr um C aus re ee 
Glomerulo- I I 67 — 1 I [Incomplete filling | Nephrosclerosis 
nephritis of renal pelvis | 
ес B : _ | з = 
Interstitial I I 39 1 1 Obstruction | Normal 
nephritis | 
Pyelonephritis I I 9 1 Irregularities in Normal 
| kidney pelvis 
W u i Е Sau H ки - ЕТ | "e i: 
Vascular 4 4 44 2 1 3 | r case, dilatation Pathologic angi- 
changes in | | | of kidney pelvis; ography: 1 case, 
kidney 2 cases, obstruc- several arterial 
| tion; I case, slight | aneurysms; 2 
| | obstruction clots | cases, hemanyi- 
in kidney pelvis oma; 1 case aneu- 
| | rysm+A-V 
| | | | shunt 
у + | | rya "ж 
Urinary tract 8 5 3 50 3 | 7 1 4 Table ти Table ти 
disease | | | 
ENTM SSG XN х ри паа рр тс" маа 9229 2 
Renal tumer 3 3 61 3 3 | 1 case, obstruction; | Pathologic angi- 
| | | 1 case, slight de- ography: t case, 
| | formation of caly- | carcinoma; 2 
| | | ces; 1 case, lowered | cases, cyst 
contrast concen- 
| tration | 
MEN u | — 2808 = =_= ES = a g “== 
| 
Hematuria 2 2 | 48 2 I case, horse-shoe | Angiography: 1 
(unexplained) kidney; 1 case, | case, horse-shoe 
| slight deformation | kidney; 1 case, 
of renal pelvis normal 
Total 20 16 4 12 8 5 





kidnev was imperfect at urography, and a 
renal tumor could not be excluded. Angiog- 
raphy was normal. Cvsroscopy was per- 
formed то days later due to persistent mi- 
croscopic hematuria; a bladder tumor, 


which proved to be a highly ditferentiated 


papillary carcinoma, was seen. 


6. Tumor. One patient had renal car- 
cinoma. At urography left-sided obstruc- 
tion was seen. A control examination 2 


Tase III 


URINARY TRACT DISEASE 





























Patient Clinical Diagnosis l'inding at Urography Angiography 
G.M. Carcinoma of urinary bladder Incomplete filling of kidney pelvis Normal 
Y.W. Prostatitis Dislocation of calyces Normal 
E.M. Prostate bleedings Left-sided hvdronephrosis H ydronephrosis 
(+ hydronephros:s) 
A.N. Cystitis Willing defect of kidney pelvis Normal 
К.Е. Urethritis Broadening of kidney Normal 
E.A. Nephrolithiasis l'illmg defect of kidney pelvis Normal 
A.S. Nephrolithiasis Slight dislocation of calyces Normal 
(4- carcinoma of prostate) (2X2 mm. calculus) 
Т.М. Uretherolithiasis Obstruction without concrement Normal 
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weeks later was considered to be normal 
(Fig. 64). As the bleeding from the urinary 
tract persisted, angiography was performed 
to reveal a carcinoma in the left lower kid- 
ney pole (Fig. 68). The group includes 2 
patients with a renal cyst. 

7. Essential hematuria. Two patients. At 
urography a horse-shoe kidney was seen in 
one and a slight dislocation of one calyx in 
the other. In both cases angiography was 
normal. 


DISCUSSION 


Patients with either macroscopic or mi- 
croscopic hematuria present considerable 
difficulties in their diagnoses. 

If, at cystoscopy, a convincing source of 
bleeding is found in the bladder, unneces- 
sary roentgenologic examinations can be 
avoided. 

Even though a pathologic lesion, for in- 
stance cystitis, is seen at cystoscopy, it is 
not necessarily responsible for the bleeding. 
Each case must be carefully reviewed to de- 
termine whether the investigation must in- 
clude angiography. On completing all ex- 
aminations an over-all evaluation can be 
made. 

In the present selected material of 120 
patients, the diagnosis had been arrived at 
by renal angiography in 18 cases (vessel 
abnormalities and renal tumors or cysts), 
while in 11 cases other pathologic changes 
have been found; 7.e., reduced thickness of 
the cortex. In 4 of the 48 cases examined 
with renal phlebography the cause of the 
bleeding could be explained. It must be 
noted that about 1 of the cases in this mate- 
rial suffered from disorders undetectable by 
means of angiography, such as diseases of 
the lower urinary tract, calculus and dis- 
turbances of the coagulation mechanism. 
This emphasizes the fact that the patients 
must undergo a thorough examination be- 
fore angiography is resorted to. 

Out of the 25 patients with glomerulo- 
nephritis, 4 had angiographic changes with 
reduced thickness of the cortex and in the 
nephrographic phase the cortex was indis- 
tinctly demarcated. Of 4 patients with 
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116. 5. A.P., 59 year old male with macroscopic 


hematuria. Three years previously a left-sided 
nephrectomy was performed because of pyelone- 
phritis. At urography a dilated right kidney pelvis 
with several clots was seen. 

Selective angiogram of the right kidney reveals 
several small arterial aneurysms with the appear- 
ance of periarteritis nodosa; the circulation time 
was normal. 


pyelonephritis, 2 had cortical reduction, 
localized in one, generalized in the other. 
In this investigation, as in that of Gill and 
Pudvan,'® no specific angiographic changes 
were found capable of differentiating be- 
tween glomerulonephritis, pyelonephritis 
and interstitial nephritis. The diagnostic 
value of angiography in early stages of 
these lesions is slight. If the clinical and 
laboratory findings point to one of these 
diseases, the indication for angiography is 
small. A biopsy provides more information 
and should therefore be performed before 
angiography is planned, despite reported 
complications.‘ 

Nineteen patients had renal vessel 
changes as probable cause of the bleeding. 
It is claimed! that an arteriovenous 
shunt can only be found by means of 
angiography. Similar to other reports! our 
material indicates that the absence of 
findings at angiography does not exclude 
such changes. Ekelund eż al have shown 
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© 


Kjell Jonsson 


DECEMBER, 1972 





тс. 6. T.J., 61 year old male, had macroscopic hematuria and left-sided pains for то days. At an emergency 


urography, left-sided obstruction was seen. 


(4) Two weeks later a control urography was performed, considered to be normal. (B) As the hematuria 
persisted, renal angiography was carried out a few days later. Dislocation of the vessels in the lower pole and 
the presence of some smal! tumor vessels indicate a carcinoma. Microscopic diagnosis: carcinoma of 


hypernephroid type. 


that it is possible to detect minute arterio- 
venous shunts by dve dilution technique, 
and thus determination of renal blood flow 
during catheterization should be performed. 

From Tables тапа и it is apparent that 
the percentage of renal vascular lesions is 
unexpectedly high in this investigation. It 
is probable that hemangioma and arterio- 
venous shunts are more common than has 
been expected previously. 

In 8 cases, slight dislocation of one 
calyx or poor filling of the renal pelvis was 
found at urography so that tumor growth 
could not be excluded. In all such cases 
renal angiography must be done." Often 
the finding 1s a norma! variation,’ but a 
renal carcinoma or cyst can also be the 
cause (Fig. 6B). 

In cases with small papilloma or car- 
cinoma of the kidney pelvis, angiography 
is often normal, but urography or pyelog- 
raphy are of decisive importance. 

It is obvious from this investigation that 
the largest group is formed by cases of 
hematuria, the cause of which cannot be 
determined. Lee and Davis? described 
1,000 cases with macroscopic hematuria. 
Among them only 8.5 per cent had essential 
hematuria. Angiography was not performed 
in their material. In half of the patients 
only cystoscopy was performed and the 


other half was examined with cystoscopy 
and pyelography. Urography was per- 
formed on only 59 patients. No vascular 
changes capable of causing hematuria were 
accounted for in their investigation. From 
present experience it can be established 
that their statistics were incomplete. If 
angiography had been performed the re- 
sults would have been different. 
Flatmark? reported 335 patients ad- 
mitted to hospital because of macroscopic 
hematuria. Angiographic studies were not 
performed. In 30 per cent of his cases he 
found no cause for the hematuria. There 
was I case with a renal hemangioma found 
at microscopic examination after nephrec- 
tomy. In another report Flatmark? de- 
scribed a follow-up examination of 95 pa- 
tients with essential hematuria. The time 
of observation varied between 2 and 12 
vears. In that material he found 6 patients 
with renal carcinoma, 2 with urinary 
bladder carcinoma, and 1 with carcinoma 
of the prostate. There were no cases with 
hemangioma or arteriovenous shunting. 
La Cour Andersen and Zachariae? carried 
out a similar follow-up examination of 105 
patients. The time of observation differs 
between 4 and 9 years. Among these pa- 
tients there were 2 with renal carcinoma 
and 1 with carcinoma of the urinary 
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bladder. There were no cases of heman- 
gioma or other vascular changes. 

The follow-up of 32 patients in our ma- 
terial with initially essential hematuria 
gave quite a different result. There was no 
case with urinary tract carcinoma. In ¢ 
cases biopsy gave the diagnosis of glomeru- 
lonephritis or interstitial nephritis 0.5—3 
years after angiography. There may be 
several similar cases among patients with 
unexplained hematuria, where no biopsy 
has been performed, as the study of Burk- 
holder et 4/? has shown. 


CONCLUSIONS AND SUMMARY 


A retrospective study was carried out on 
120 patients with hematuria, in 100 of 
whom angiography was performed after 
normal urographic findings, and in the re. 
maining 20 after slight, unspecific uro- 
graphic changes, which did not explain the 
cause of the bleeding. 

The investigation shows that the diag- 
nostic value of angiography in early stages 
of glomerulonephritis, pyelonephritis and 
interstitial nephritis is limited. If case- 
history, other roentgenologic examinations 
and laboratory findings suggest one of 
these diagnoses, there is no indication for 
angiography, and renal biopsy should be 
performed. 

In all cases with a suspected tumor at 
urography, angiography should be per- 
formed. 

In this investigation there were 19 pa- 
tients with renal vascular changes which 
could be the cause of hematuria. Angiog- 
raphy was the main diagnostic method. 
The frequency of such changes appears to 
be greater than has been hitherto observed. 
Some of the hemangiomas are so minute 
that they cannot be observed at angiog- 
raphy, but might be detected by flow 
studies. A follow-up of 32 patients with 
initially essential hematuria has revealed 2 
cases with calculus, 4 with glomerulone- 
phritis and 1 with interstitial nephritis, but 
no malignancy, as opposed to observations 
in other reports, where angiographv was 
not performed. 
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Vascular changes and tumors are fre- 
quent enough to make angiography a 
necessary procedure, but in instances 
where the urographic studies appear nor- 
mal, it should be postponed until other 
clinical methods have failed to yield anv 
diagnostic clue. 


Department of Diagnostic Radiology 
University Hospital 
221 85 Lund, Sweden 
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CONTRALATERAL DISPLACEMENT OF THE KIDNEY 
BY SOLITARY RENAL СҮЅТ* 


By MERLIN E. WOESNER, M.D.,t DARRELL W. LANG, M.D.,i 


and FRANCESCO P. SELVAGGI, M.D.$ 


LOS ANGELES, CALIFORNIA 


N UNCOMMON, vet important roent- 
genographic finding is extreme renal 
displacement, "a descriptive term... re- 
served for those instances in which the kid- 
ney from one side has been displaced to such 
an extent that it comes to lie on the op- 
posite side of the body." * It has been re- 
ported in instances of benign retroperito- 
neal tumors, usually not attached to the 
kidney, but also with huge enlargement of 
intraperitoneal organs such as the spleen.” 
Very seldom has it been reported in the 
presence of malignant retroperitoneal neo- 
plasms, renal or nonrenal in origin.?^ To the 
best of our knowledge, onlv 2 cases of a 
solitary renal cyst displacing the kidney 
contralaterally have been mentioned in the 
literature.® 5 
Recently 2 cases of extreme renal dis- 
placement secondary to a benign solitary 
renal cvst came under our observation and 
are here reported because of the unusual 
and interesting roentgenographic findings. 


REPORT OF CASES 


Case 1. In July 1971, a 76 year old Caucasian 
male was admitted to White Memorial Medical 
Center because of symptoms of prostatism. He 
complained of urinary frequency, nocturia, 
slow stream with hesitancy and occasional 
dysuria. He had no history of gross hematuria 
or urinary tract infections and denied any 
weight loss, tiredness, weakness or history of 
an enlarging abdomen. He had regular bowel 
movements with no change in the pattern of 
bowel habit or in the consistency of the feces. 
The general physical examination was unre- 
markable except for the abdomen. This was 
rather globus and protuberant and palpation 
was very difficult because of obesity of the pa- 
tient and rigidity of the abdominal wall. A 


small hernia defect could be felt in the epigas- 
tric area, but no distinct masses were palpable. 
The liver, spleen, and kidneys were also not 
palpable. The left abdomen was full and firm 
but resilient with dullness to percussion. The 
right abdomen was tympanitic to percussion. 
There was a reduction of Traube's area. The 
bowel sounds were normal and there was no 
bruit. On rectal examination there was good 
sphincter tone with no masses, tenderness or 
bleeding. The prostate was enlarged (90-100 
gm.), regular, quite firm but with no hard 
nodules. 

Laboratory tests were unremarkable except 
for a slightly elevated blood urea nitrogen of 
27 mg. per cent and a sedimentation rate of 
5+ mm. 

The diagnostic roentgenographic investiga- 
tion commenced with an intravenous infusion 
pvelography. The scout roentgenogram of the 
abdomen revealed a large mass occupying the 
entire left side of the abdomen, but not 
obliterating the left psoas muscle margin which, 
instead, was clearly visible. No renal outline 
could be identified on the left. Following the 
intravenous infusion of contrast material, a 
normal right pelvicalyceal system was opacifed 
with no blunting, dilatation or displacement, 
and with a slender ureter, undisplaced through- 
out its course. Partly superimposed on the 
lower portion of the right kidney and its 
ureteropelvic junction, was a second pelvi- 
calyceal system arranged in a nearly transverse 
axis. This second pelvicalyceal system showed 
mild dilatation and a bizarre configuration 
without dilatation of its ureter. However, much 
of its ureter was not well outlined (Fig. 1). 
Tomography (Fig. 2) was employed which 
seemed to confirm the impression of a normal 
right kidney and a severely displaced and ro- 
tated left kidney across the midline over to the 
right side by a huge left abdominal mass. 
Furthermore, the displaced kidney did not ap- 


* From the Department of Radiology and the Department of Urology, White Memorial Medical Center, Los Angeles, California. 
+ Chief of Diagnostic Radiology; Associate Clinical Professor of Radiology, Loma Linda University School of Medicine. 


f Attending Urologist and Chief of Out-patient Urology Service. 


§ Fellow in Urology; Assistente dell'Istituto di Patologia Speciale Chirurgica, University of Bari, Bari, Italy. 
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pear to be fused to the right kidney and the 
lack of fusion, coupled with the high overlap- 
ping location of the second kidney, made con- 
genital crossed ectopia highly unlikely. The 
second kidney lay anterior to the right kidney. 
The examination revealed no evidence that the 
left abdominal mass was a part of the displaced 
kidney. The roentgenographic density of the 
mass did not appear to be as great as one would 
suspect most solid masses of this size to pro- 
duce. Nevertheless, the marked degree of 
displacement of the left kidney was consistent 
with a left retroperitoneal mass lesion, and 
because of the intact psoas muscle margin and 
the already described density of the mass, a 
diagnosis of possible retroperitoneal lipoma or 
slowly growing liposarcoma was entertained. 
Subsequently, the patient was examined by 
barium enema and by upper gastrointestinal 
series and. small bowel series. These demon- 
strated a marked anterior displacement of the 
descending colon, consistent. with a left retro- 
peritoneal mass, but also demonstrated dis- 
placement of intraperitoneal structures; 7.e., the 
stomach superiorly and the small bowel almost 
entirely into the right abdomen (Fig. 3). This 
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liG. І. Case 1. A large retroperitoneal mass on the 
left does not obliterate the psoas muscle margin, 
but produces severe displacement and rotation of 
the left kidney resulting in superimposition of the 
mildlv dilated bizarre collecting system of the 
left kidney over the lower portion of the right 
kidney and its ureteropelvic junction. 


Contralateral Displacement of Kidney 





Fig. 2. Case І. Tomogram (zonogram) in a steep 
oblique projection demonstrates the displaced left 
kidney anterior to the right kidney. The kidneys 
are distinctly separate from one another ruling out 
crossed fused ectopia. 


displacement of intraperitoneal structures was 
attributed to the huge size of the mass. 
Aortography was performed by the injection 
of contrast materia] through a catheter with 
the tip in the aorta at the level opposite the 
upper margin of the first lumbar vertebral seg- 
ment. A number of significant abnormal find- 
ings were observed (Fig. 4, Æ and B). The 
splenic artery was displaced superiorlv and, 
although its usual tortuosity was maintained, 
its proximal portion extended well to the right 
of the midline. The spleen was not enlarged, 
but its lateral margin appeared more medial 
than usual. À marked displacement of the supe- 
rior mesenteric artery to the right was noted. 
The origin of the right renal artery was in a 
normal location. The left renal artery origi- 
nated from the left side of the aorta approxi- 
mately 2.5 cm. cephalad to the right renal 
artery and demonstrated a marked displace- 
ment to the right side, so that a portion of its 
course was superimposed on that of the superior 
mesenteric artery. Both kidneys were observed 
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тс. 3. Case 1. The huge left abdominal mass also 
displaces intraperitoneal structures. The stomach 
is displaced upward and the entire small bowel is 
in the right abdomen. 


to be to the right of the midline and appeared 
separate from one another with the left partially 
superimposed on the right. Thev appeared 
about equal and normal in size. The inferior 
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FIG. 4. Case 1. (A and B) Aortograms demonstrate the contralateral displacement of the left kidney and left 
renal artery by the large avascular mass on the left. Note the stretching of lumbar arteries on the left and 
the deviation of the lower abdominal aorta to the right. Also note the marked displacement to the right of 
the superior mesenteric artery as well as the displacement to the right of the proximal portion of the splenic 
artery. The contrast material in the left lower quadrant is extravasation and is unrelated to the mass. 
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mesenteric artery was also displaced to the 
right and the lower abdominal aorta deviated 
considerably to the right of the midline. The 
huge left retroperitoneal mass did not opacify 
or stain and it showed no tumor vascularity. 
There was, however, some stretching of lumbar 
arteries on the left. The mass was, therefore, 
believed to be avascular. Again, the aortog- 
raphy gave no definite clue that the left retro- 
peritoneal mass had its origin from, or was at- 
tached to, the displaced left kidney. No selective 
arteriography was performed. 

With a diagnosis of retroperitoneal tumor, 
the patient underwent an exploratory lapa- 
rotomy through a midline incision. At surgerv a 
huge renal cyst was found. It filled the entire 
left abdomen and displaced all of the intra- 
peritoneal and retroperitoneal structures to the 
right side except for the descending colon 
which was displaced more anteriorly than 
medially. The mass was attached to the left 
kidney which was just below and anterior to 
the right kidney. The cyst involved the kidney 
parenchyma very minimally, taking origin 
from a shallow base of 6 by 8 cm. in diameter 
(Fig. 5). It contained more than 3,000 ml. of 
clear, light vellow fluid and had a thin avascu- 
lar wall. 

The cyst wall was resected and the kidnev 
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was returned to its normal anatomic position, 
but no nephropexy was performed. 

The gross specimen consisted of a yellowish- 
white, thin and transparent sheet measuring 22 
by 18 cm. On a microscopic section, it was made 
up of fibrous connective tissue not covered by 
any epithelial lining. This was consistent with 
the diagnosis of solitary renal cyst. Cytology 
of the fluid filling the cyst showed the presence 
of very few polymorphonuclear leukocytes and 
macrophages. No signs of malignancy were seen. 

The recovery of the patient was uneventful. 
Fxcretory urography 4 months later 
normal. 


Was 


CASE II. This case was brought to our atten- 
tion shortly after the work-up and surgical 
exploration of Case 1. It was presented by a 
guest lecturer during a course on renal angiog- 
raphy to the Departments of Urology and Radi- 
ology. The roentgenographic findings were re- 
markably similar. This patient likewise demon- 
strated a large ill-defined mass in the left 
abdomen, but in this instance the upper por- 
tion of the left psoas muscle margin was obliter- 
ated. No renal shadow could be recognized on 
the left and excretory urography revealed a 
bizarre pelvicalyceal opacification on the right 
with the suggestion of 2 ureters on the right, 
opposite the upper and mid portions of the 





Vic. 5. Case 1. Surgical specimen of the left kidney 
demonstrating the base of the cyst. 
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тс. 6. Case п. Again, a large left abdominal mass is 
present. In this patient, the mass obliterates the 
upper portion of the psoas muscle margin. There is 
no kidney visible on the left and the mass has pro- 
duced contralateral displacement of the left kidney 
and upper left ureter. 


lumbar spine. One of these ureters appeared to 
deviate toward the midline over the fourth 
lumbar vertebral segment and below that point 
was not visualized (Fig. 6). Aortography (Fig. 
7) and selective celiac angiography (Fig. 8) 
revealed the proximal portion of the splenic 
artery to the right of the midline and showed 
cephalad displacement although no tortuosity 
of the splenic artery. The spleen was not en- 
larged and occupied a high left subdiaphrag- 
matic position. Aortography revealed a dis. 
placement of the superior mesenteric artery 
to the right as in Case r, but not as great a 
degree of right deviation of the lower ab- 
dominal aorta. The right renal artery origi- 
nated from the aorta at a level opposite the 
lumbodorsal junction of the spine and demon- 
strated an obliquely downward course to the 
normally positioned right kidney. The left 
renal artery 1s best visualized by selective left 
renal angiography (Fig. 9, 4 and B). It arises 
from the left side of the aorta slightly cephalad 
to the origin of the right renal artery and ex- 
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genographic sign and may be, in some in- 
stances, a significant clue in arriving at a 
correct diagnosis. An unequivocal degree of 
such displacement was formerly considered 
as highly favoring the presence of retro- 
peritoneal tumor (72.5-73 per cent of the 
cases). More recently it has also been de- 
scribed in cases of huge enlargement of in- 
traperitoneal organs such as spleen and 
liver. Extreme renal displacement can also 
be seen with intraperitoneal mass lesions,' 
but is more commonlv observed with retro- 
peritoneal masses.*?^^ 

It is, however important to differentiate 
between a minor displacement of the axis 
or pelvis of a kidney and an extreme renal 
displacement to the opposite side of the 
body. Except for a few cases of renal adeno- 
carcinoma? and cystic adrenal carcinoma,” 
an extreme renal displacement has been 
seen mostly in patients with benign, or very 
low grade malignant, retroperitoneal tu- 
116. =. Case п. The aortogram is remarkably similar mors. This is easily understandable. Only 

to that in Case 1 (Fig. 44). The retroperitoneal a slowly growing tumor, more expansive 

mass is avascular. Stretching and elongation of the than infiltrating in nature, can develop over 


lumbar arteries by the mass has occurred. Note the 4 Ines period al tme and to suci an extent 
marked displacement of the superior mesenteric ^ BI i 5 и 





artery to the right. as to displace the kidney contralaterally 
and not impair its shape and function. Verv 
seldom, in fact, has a displacement of such 


tends in a reverse € curve upward or cephalad 
overlying the mid portions of the eleventh and 
twelfth thoracic vertebral segments. The left 
kidnev lies obliquely across the midline in the 
upper abdomen, the upper pole extending to the 
left of the midline with the middle and lower 
pole portions in the righr upper quadrant of the 
abdomen. The kidnev, in addition to being dis- 
placed, is rotated and the displaced left kidnev 
reveals a hydronephrotic collecting system 
with the upper portion of its ureter on the right 
but medial to the right ureter. Again, in this 
patient, the large retroperitoneal mass was 
avascular demonstrating no neovasculature or 
stain. The lumbar arteries on the left showed 
stretching and extension in a manner similar to 
that observed in Case r. 

At surgical exploration, as in Case 1, à huge Fic. 8. Case п. Selective celiac angiogram outlines 
renal cyst of the left kidney was found to pro- the stretched splenic artery and shows its proximal 


duce the contralateral displacement. portion to the right of the midline. The spleen 
occupies a high subdiaphragmatic position. The 
dilated collecting system of the displaced and 
, ET | | rotated left kidney is well opacified from prior in- 
Displacement of a kidney from its normal jection and the upper left ureter is noted medial 


anatomic position is an important roent- to the right ureter. 
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lic. 9. Case п. (4 and B) Selective left renal angiograms demonstrate the contralateral displacement of the 
left kidney. The left renal artery differs in its course from that in Case 1, and reveals an upward reverse C 
course overlving the eleventh and twelfth thoracic vertebrae. 


magnitude been described with a high de- 
gree of hydronephrosis and disturbance of 
the renal function. The slight elevation of 
the blood urea nitrogen in our Case 1 was 
due to the obstructive prostate. 

The differentiation between minimal or 
moderate renal displacement and contra- 
lateral displacement can therefore be quite 
helpful in making the diagnosis and in 
estimating prognosis. In fact, in spite of the 
size of the mass and the extreme displace- 
ment of the retroperitoneal and perhaps in- 
traperitoneal structures, the patient, with 
such a contralateral displacement of the 
kidney, may still be amenable to operation 
because of the benign nature of the tumor. 

To the best of our knowledge, no case of 
a solitary renal cyst displacing the kidney 
contralaterally has been described in detail. 
Wesson? reported a case of an infected soli- 
tary cyst displacing the left kidney to the 
right. Ney and Friedenberg,? in their atlas, 


presented a roentgenographic illustration 
of a huge cyst of the left kidney displacing 
the organ to the right side of the spine. We 
believe that it is very uncommon for a renal 
cyst to contralaterally displace the kidnev. 
Only a cyst of huge proportions arising at 
the periphery of a kidney and not interfer- 
ing significantly with kidney parenchyma 
is likely to displace the kidney itself to such 
an extent that it will be displaced to the 
opposite side of the body. 


SUMMARY 


Two cases of extreme (contralateral) 
renal displacement produced by benign soli- 
tary renal cyst have recently been ob- 
served. Our search of the radiologic and 
urologic literature has failed to uncover pre- 
vious detailed description of this occur- 
rence. Although an apparently uncommon 
occurrence, such a possibility must now be 
considered in the differential diagnosis of 
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masses producing extreme renal displace- 
ment. 

Furthermore, it is re-emphasized that 
the occurrence of severe renal displacement 
by a retroperitoneal mass is likely to be 
produced by a lesion of benign or low grade 
malignant character, rather than by a 
highly malignant lesion. It is, therefore, 
likely that such a lesion is amenable to 
surgical excision. 


Merlin E. Woesner, M.D. 
Department of Radiology 

White Memorial Medical Center 
1720 Brooklyn Avenue 

Los Angeles, California 90033 
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MEDULLARY SPONGE KIDNEY ASSOCIATED WITH 
CONGENITAL HEMIHYPERTROPHY (ASYMMETRY)* 


A CASE REPORT AND SURVEY OF THE LITERATURE 


By RONALD L. EISENBERG, M.D., and RICHARD C. PFISTER, M.D. 


BOSTON, MASSACHUSETTS 


ONGENITAL hemihypertrophy,” the 
infrequent overgrowth of one side of 
the body beyond the normal range of 
asymmetry, and medullary sponge kidney ? 
the relatively uncommon ectasia of the 
distal collecting tubules, have recently 
been noted to coexist in a frequency that 
appears to exceed the statistical occurrence 
of chance events. 
In this communication, a sixth case is 
presented and the § cases reported since 
1965 are summarized. 5571013 


REPORT OF A CASE 


F.B. was born on January 9, 1940, after a 
normal spontaneous delivery. At the age of 5 
weeks his mother noted that his right leg was 
both wider and longer than the left. This dif- 
ference was progressive (Table 1). He was fol- 
lowed in the Growth Clinic (Fig. 1) of the 
Children’s Hospital Medical Center of Boston 
where teleroentgenograms were obtained every 
6 months (Fig. 2). At the age of 13 years, a right 
tibial-hbular proximal epiphyseal arrest was 


TABLE І 


ROENTGENOGRAPHIC MEASUREMENTS OF 
THE LOWER EXTREMITIES (cm.) 


Total 
Date of Length Length 
a c О А à . = Je go 
AU Right Left Differ- Ge 
Examination 7 Differ- 
ence 
ence 
January то, Femur 28.8 27.6 1.2 Fad 
1940 Tibia 2A0 22.7 1.9 
October 21, 43.O 41.2 1.8 4.4 
1953 30.6 34.2 2.0 
February 9, 48.7 46.8 I.9 2.7] 
6 38.4 0.2 


* 5 
1963 38. 





* Ten years postoperative. 


performed (Table 1). He had no evidence of 
genitourinary disease. No congenital anomalies 
or renal disease exist 1n the family. 

In October, 1970, he was admitted to the 
Massachusetts General Hospital after a sudden 
onset of left flank pain. Àn intravenous urogram 
was obtained, and on the preliminary roent- 


TIS 





тс. т. Photograph of the patient at 33 years of age. 


The hypertrophied right leg is enlarged in girth 
and length. The normal left leg rests on a wooden 
block of appropriate height to produce a level 
pelvis, indicated by marking spots on skin above 
the buttocks. 


* From the Departments of Radiology, Harvard Medical School and Massachusetts General Hospital, Boston, Massachusetts. 
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l'1G. 2. Teleroentgenogram (anteroposterior) at age 
го years. The right femur and tibia-fibula are 
elongated. The thickness of the soft tissues Is also 
greater on this hypertrophied side. 


genogram of the abdomen, diffuse left nephro- 
calcinosis with a probable left ureteral calculus 
adjacent to the third lumbar vertebral body 
was seen. No calculi were observed in the right 
kidney. The left kidney, which was enlarged, 
measured 15 Хто cm., whereas the right was 
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normal in size (12X6.5 cm.). The right collect 
ing system was normal. However, on the lett 
there was delayed function and a prolonged 
nephrogram; 8 hours after injection, a 6 mm. 
stone, several centimeters distal to the uretero- 
pelvic junction, was demonstrated to be ob- 
structing the left ureter. Incidentally noted was 
gallbladder opacification by the urographic 
contrast medium! (Fig. 3). At a subsequent 
postoperative date, infusion nephrotomogra- 
phy" revealed that punctate calcifications on 
the left were present in approximately two- 
thirds of the papillae (Fig. 44), but linear stria- 
tions and rounded clusters of contrast material 
were seen in all of the renal pyramids (Fig. 45). 
А 3 cm. cyst involving the suprahilar lip of the 
left kidney was noted (Fig. 4C). In addition, 
there was faint papillary blush in the pyramids 
of the right kidney. 

The serum calcium, phosphorus, sodium, 
potassium, chloride, and bicarbonate values 
were normal. The blood urea nitrogen was 20, 
and the serum creatinine 1.7 mg. per 100 ml. 
Urinalysis revealed a specific gravity of 1.020, 
pH 5.0, negative albumin, with 20 white blood 
cells and 200 red blood cells per high power 


- 


b 
E 
UO ad 
Fic. 3. Delayed (8 hour) abdominal roentgenogram 
following intravenous urograph y. Obstructing cal- 
culus (solid arrow) ın the mid left ureter. Hepatic 
extraction of the urographic contrast medium has 


resulted in gallbladder opacification (double-tailed 
arrow) despite a normally functioning right kidney. 
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тс. 4. (4) Seven days following ureterolithotomy (surgical clips) and renal biopsy. Preliminary roentgeno- 
Ж of the kidneys shows unilateral nephrocalcinosis in an enlarged left kidney. (B) E xcretory urogram. 


Normal right kidney with typical features of medullary sponge disease in the left kidney. 


(C) Nephrotomo- 


gram demonstrates a 5 cm. simple cyst (arrows), ectatic tubules within the renal pyramids, and blood clot 


in the middle calyx (the latter subsequently resolved). 


held. A urine culture failed to grow any patho. 
genic organisms. 

When the stone failed to pass after conserva- 
tive treatment, a left ureterolithotomy was per- 
formed, and an open biopsy of the left kidney 


was obtained which contained cortex and outer 


medulla, both of which were histologically nor- 
mal. His hemihypertrophy remained apparent 
on close inspection, and several measurements 
were obtained (Table ип) prior to 
from the hospital. 


discharge 


DISCUSSION 

Congenital hemihypertrophy, of which 
less than 200 cases have been reported,! has 
been associated with other malformations 
in approximately one-half of the cases. 
several of the malformations were 
genital tract anomalies such as crypt- 
orchidism, hypospadias, renal hypertrophy 
(unilateral or bilateral)! and clitoral or 
penile enlargement. Several neoplasms 


uro- 
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TABLE II 


EXTERNAL MEASUREMENTS (cm.) IN 1970 





Right Left Difference 
Upper Extremity 
Length 76.0 теа 2.6 
Circumference 
(a) Biceps 27.3 $T. I.9 
(b) Distal forearm 16.2 15.6 o.8 
Chest 
Circumference 
(at nipple line) 45.8 40.6 5.2 
Lower Extremity 
Length* 91.5 89.0 2.8 
Circumference 
(a) Lower thigh 35.6 250 2.6 
(b) Calf 30.5 28.0 2.5 


* Seventeen years postoperative. 


(Wilms’ tumor,’ adrenal cortical tumor??? 
and hepatoblastoma?) were discovered. 
Our case is the first reported incidence of a 
contralateral medullary sponge kidney as- 
sociated with congenital hemihypertrophy 
(Table 111). 

The etiology of hemihypertrophy is un- 
known, and numerous theories have been 
put forward to explain the phenomenon. 
These include:*+!1!3 (1) abnormalities of the 
ovum (fusion of 2 separately fertilized 
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meiotic products to form a chimera); (2) 
abnormality of twinning-incomplete form 
of uniovular twinning; (3) chromosomal ab- 
normalities (sporadic mutant); (4) endo- 
crine abnormalities; (5) lesion of the nerv- 
ous system resulting in an altered neuro- 
trophic action to the hypertrophic area; 
and (6) vascular or lymphatic abnor- 
malities (anatomic and/or functional) of 
the hypertrophic area. 

Medullary sponge kidney has also been 
postulated as a developmental anomaly. 
Norris and Herman!? described the oc- 
currence of cystic dilatation of the tubules 
during normal renal embryogenesis and 
suggested that the persistence of these 
cystic dilatations into later life is re- 
sponsible for the development of poly- 
cystic kidneys. (This was published before 
the first pathologic descriptions of medul- 
lary sponge kidney by Cocchi and Ricci! in 
1949, and 2 years after the first roentgen- 
ologic description by Lenarduzzi? in 1939.) 
Osathanondh and Potter,? on the basis of 
microdissection studies, concluded that 
medullary sponge kidney is most likely due 
to a hyperplasia of the collecting tubules 
that lie in the medullary pyramids. These 
tubules arise from the division of the 
ureteral duct which has grown out from 
the lower mesonephric duct as early as the 
fifth week of embryonic development. 
Thus, both hypotheses state that medul- 


ТАВІЕ III 


MEDULLARY SPONGE KIDNEY AND CONGENITAL HEMIHYPERTROPH Y 














Medullary Sponge Kidney 





























Author Age Hemihypertrophy HN Isl 

Morris et a/.? 31 Right | Ipsilateral 
38 Left 4 

Levy etal [| -------.--------.------------------.|---------------.|------------.--- 
34 Right + 

Oehninger e£ al." 22 Right + 

Parker and Skalko" 29 Left + 

Eisenberg and Pfister M 30 Right Contralateral 
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lary sponge kidney is an abnormality of 
the developing embryo. 

Four reported cases of medullary sponge 
kidney have been associated with Ehler's- 
Danlos syndrome”? (an inherited excessive 
extensibility of collagenous structures man- 
ifested clinically by fragility and hyper- 
elasticity of the skin and loose-Jointed- 
ness), I case with congenital hypertrophic 
pyloric stenosis, and now 6 cases with 
hemihypertrophy. 


SUMMARY 


The concomitant occurrence of medul- 
lary sponge kidney and hemihypertrophy 
(asymmetry) appears to be a rare event. A 
case is reported and added to § previous 
cases found in the literature. 

The precise etiologies of these disorders 
are unknown; however, both are suspected 
of being congenital in origin, arising during 
embryonic development, and representing 
mesodermal dysgenesis. 


Richard C. Pfister, M.D. 
Department of Radiology 
Massachusetts General Hospital 
Boston, Massachusetts 02114 


REFERENCES 


т. Coccur, R., and Ricci, V. Sur une rare maladie 
cystique multiple des pyramides rénales, le 
"rein en éponge." 7. d'urol., Paris, 1949, 55, 
497-519. 

. Fraumenl, J. F., FEISER, C. F., and MANNING, 
M. D. Wilms’ tumor and congenital hemi- 
hypertrophy: report of five new cases and re- 
view of literature. Pediatrics, 1967, 40, 886- 
899. 

3. FRAUMENI, J. F., and Мик, R. W. Adreno- 
cortical neoplasm with hemihypertrophy, 
brain tumors, and other disorders. 7. Pediat., 
1967, 70, 129-138. 

4. GERLoczv, E., Ѕсногек, D., Letenyei, К., 
Kiss, S., and Herve, S. Hemihypertrophy: 


к 


Medullary Sponge Kidney 


6. 


~. 


LI. 


14. 


15. 


16. 


TH 


ten year followup and chromosomal study. 
Acta paediat., Acad. Sc. Hung., 1965, 6 (Fasc. 
4), 423-427. 


. Lari, A. Medullary sponge kidney disease. 


Radiology, 1969, 92, 92-96. 

LENARDUZZI, G. Reporto pielografico poco com- 
mune dilatazione delle vie urinarie intrarenal. 
Radiol. med., 1939, 26, 346. 


. Levine, А. S., and МіснаАЕІ, A. Е. Ehler's- 


Danlos syndrome with renal tubular acidosis 
and medullary sponge kidneys. 7. Pediat., 
1967, 707, 107-113. 


. Levy, M., MacKinnon, К. J., and DossETOR, 


J. B. Hemihypertrophy and medullary sponge 
kidney. Canad. M. A. J., 1967, 96, 1322-1326. 


. Morris, К. C., YAMAUCHI, H., Patusinskas, 


A. J., and HOWENSTEIN, J. Medullary sponge 
kidney. dm. F. Med., 1965, 38, 883-892. 


. Norris, R. F., and Herman, L. Pathogenesis of 


polycystic kidneys: reconstruction of cystic 
elements in four cases. Y. Urol., 1941, 46, 147— 
176. 

OEHNINGER, C., Moron, R., Russi, D., Acosra- 
FERREIRA, W., and Amrucio, H. Riñón en 
esponja asociado a hemihipertrofia. Arch. 
Func. Roux-Ocefa., 1967, 1, 305-313. 


. OSATHANONDH, V., and Роттек, E. L. Patho- 


genesis of polycystic kidneys. 4.M.A. Arch. 
Path., 1964, 77, 510-512. 

Parker, D. A., and Skarko, К. D. Congenital 
asymmetry: report of 10 cases with associated 
developmental abnormalities. Pediatrics, 1969, 
44, 584-589. 

PrisTER, К. C., and SHEA, К. E. Nephrotomog- 
raphy: performance and interpretation. Radiol. 
Clin. North America, 1971, 9, 41—62. 

RINGROSE, R. E., JABBOUR, J. T., and KEELE, 
D. К. Hemihypertrophy. Pediatrics, 1965, 36, 
434-448. 

Roccensack, G., and McA tister, W. H. Bi- 
lateral nephromegaly in child with hemihyper- 
trophy. Am. J. RoENTGENOL., Кар. THERAPY 
& NucLEAR MED., 1970, 709, 546-549. 


. SHEA, R. E., and Prister, К. C. Opacification of 


gallbladder by urographic contrast media. 
Am. J. RoENTGENOL., RAD. THERAPY & Nu- 
CLEAR MED., 1969, 707, 763-768. 


. Wanp, J., and Lerner, H. H. Review of subject 


of congenital hemihypertrophy and complete 
case report. 7. Pediat., 1947, 37, 403-414. 





DECEMBER, 1972 


UNILATERAL TOTAL RENAL DYSPLASIA 
IN CHILDREN* 
By LARRY NEWMAN, M.D,t KENNETH SIMMS, M.D.,t JOHN KISSANE, M.D., 
and WILLIAM Н. McALISTER, М.р 


ST. LOUIS, MISSOURI 


Rs. dysplasia has increasingly be- 
come recognized as an important clin- 
ical entity. Unilateral renal dysplasia is the 
most common abdominal mass in the new- 
born infant! and is the most common 
cystic disorder of the kidney in children.“ 
Dysplasia of the kidney is a form of renal 
cystic disease characterized by disturbed 
differentiation of nephrogenic tissue with 
persistence of structures inappropriate to 
the gestational age of the patient. The 
process may involve one or both kidneys; 
it may involve the entire kidney (total), 
only a part of it (segmental), or there may 
be scattered foci of dysplasia throughout 
the kidney (focal). The lesion has been re- 
ferred to in the literature as unilateral 
polycystic disease,?!*?' aplasia with cystic 
degeneration,’ cystic hypoplasia," meta- 
nephric cystic remnants,? congenital cystic 
hydrocalycosis,!° unilateral multilocular 
cysts," multiple simple cysts,? congenital 
cystic disease with hydronephrosis,” meta- 
nephric cystic tumor,!? cystic hamartoma, 
and unilateral multicystic kidney.’ Renal 
dysplasia has been differentiated from 
familial forms of polycystic disease of the 
kidney? and has been designated as a 
Type II polycystic kidney.” 

The prognosis differs in the various types 
of cystic disease of the kidney, and the in- 
dividual clinical course varies among the 
types of renal dysplasia.? In studies on 
renal dysplasia based on autopsy material, 
the emphasis has been placed on patho- 
logic aspects.**??? The prognosis in rare 
cases of bilateral total renal dysplasia is 
understandably poor. However, because 
the approach to unilateral renal dysplasia 
has been mostly from autopsy material 


and few long-term, clinical studies on this 
entity have been reported, the natural his- 
tory has not been sufficiently documented. 
While unilateral renal dysplasia is thought 
to have a good prognosis, some studies 
demonstrate a less favorable outlook be- 
cause of abnormalities in the contralateral 
kidney or coexistent lethal malformations 
in other organs.?:?:?* Our study was under- 
taken to determine the outcome of a group 
of patients with unilateral total renal 


dysplasia, and the status of the opposite 
kidney. 


MATERIAL AND METHOD 


Microscopic and, where available, gross 
material of renal dysplasia were reviewed 
in the Division. of Surgical Pathology, 
Barnes Hospital, along with the clinical 
records of 27 children from St. Louis 
Children's Hospital and Barnes Hospital. 
We excluded cases of bilateral renal 
dysplasia and cases of renal dysplasia 
found incidentally at autopsy in patients 
dying with significant congenital malforma- 
tions of other organ systems. Three adults 
in whom unilateral renal dysplasia was 
found at abdominal surgerv for other rea- 
sons were excluded. Follow-up information 
was sought by reviewing the clinic charts, 
by sending a questionnaire to the patient's 
private physicians, and bv direct patient 
contact. Eight patients with suboptimal 
early roentgenograms were returned for 
intravenous urography. 


RESULTS 
PATHOLOGIC FEATURES 


A totally dysplastic kidney is usually 
described as a large, nonuniform mass of 


* From the Department of Surgery, Division of Urology, Pathology,t and Radiology, $ Washington University School of Medicine, 


St. Louis, Missouri. 
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variable sized cysts resembling a “bunch 
of grapes" !5?: (Fig. т). However, the gross 
appearance 15 variable in both the size and 
number of cvsts. 

The status of the ureter is important in 
understanding the pathogenesis of dy- 
splasia. In 6 of 27 surgical cases, the ureter 
was not mentioned in either the surgical 
note or the pathologic gross description. 
In the remaining patients the ureter was 
described as abnormal, usually atretic. No 
patient had a normal ureter noted at sur- 
gery or on the pathology report. The con- 
clusion 1s justified, that in most cases the 
ureter from the dysplastic kidney was 
either absent or malformed. The weight of 
the dysplastic kidney varied from 25 to 
1,100 grams. The size of the cysts varied 
from 1 mm. to 7 cm. There was a pre- 
dominance of left-sided involvement (17 
of 27). 


Microscopic features of dysplasia are: 





FIG. І. Gross photograph of a totally dysplastic 
kidney. The mass consists of cysts of varying 
sizes held together by flimsy gray-white connective 
tissue. 
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Fic. 2. Disorderly aggregates of small tubules lined 
with low hyperchromatic epithelium in a dys- 
plastic kidney (hematoxylin and eosin X 320). 


(1) focally dilated ducts lined by tall 
cuboidal or columnar epithelium sur- 
rounded by a concentric mantle of undif- 
ferentiated mesenchyme in which smooth 
muscle can often be demonstrated; (2) 
smaller ductules that ramify in meta- 
nephrogenic tissue; and (3) abundant, 
mesenchymal derivatives!'* often including 
cartilage (Fig. 2; and 3, 4 and B). All 
cases exhibited these characteristics. Car- 
tilage was found in то of 27 cases. In 3 
cases normal appearing glomeruli were 
noted, whereas in others an abortive for- 
mation of glomeruli was found. 


CLINICAL FEATURES 


Twenty-four of 27 patients presented 
with an abdominal mass palpated by the 
patient or physician. The remaining pre- 
sented with respiratory distress, nausea 
and vomiting, fever, polyuria, and trauma 
to the abdomen. There was a preponder- 
ance of males (17 of 27) which is probably 
not significant, as previous studies showed 
no sex difference in total dysplasia.‘ 
Seventeen of the infants presented at less 
than 1 month of age. Fifteen of these pa- 
tients were totally asymptomatic despite 
their abdominal mass. 

Two patients had coincident cardiac de- 
fects; 1 pulmonary stenosis and 1 a ven- 
tricular septal defect with right middle 
lobe emphysema. The latter subsided spon- 
taneously over 5 years. Three patients had 
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Fic. 3. (4) Dilated ductular structures surrounded by immature mesenchymatous stroma in a dysplastic 
kidney (hematoxylin and eosin X72). (B) Spicule of cartilage in the stroma of a dysplastic kidney (hematox- 
v - / 


ylin and eosin X 600). 


inguinal hernias which were subsequently 
repaired without difficulty. One child had 
a ureteral stricture in the contralateral 
nondysplastic kidney. One premature 1п- 
fant had respiratory distress syndrome but 
did well after the first few days of life. 
Another was premature but had no dif- 
ficulty. They both weighed more than 4 
pounds. 

Differential diagnosis of the abdominal 
mass included hydronephrosis, Wilms’ tu- 
mor, neuroblastoma and renal vein occlu- 
sion. One child received a preoperative 
course of radiation therapy because of an 
erroneous diagnosis of Wilms’ tumor. All 
patients on discharge from the hospital 
were asymptomatic. 


LABORATORY RESULTS 


Routine laboratory values including 
hemoglobins, white blood cell counts, 
serum electrolytes and blood urea nitro- 
gens were normal. Urinalysis on admission 
in the vast majority of patients was nor- 


mal. Only occasionally were protein, white 
blood cells or red blood cells present in 
the urinary sediment. Urinary cultures in 
3 patients were negative. Creatinine and 
inulin clearances, where done, were normal. 
ROENTGEN FINDINGS 

A presumptive diagnosis of renal dys- 
plasia can be made by a correlation of 
roentgen findings in the proper clinical 
setting. Roentgenograms of 15 patients 
were available for review. The records of 
the remaining patients were studied. The 
plain roentgenograms of the abdomen 
usually showed a mass which in two in- 
stances was lobulated. The mass can oc- 
cupy much of theentire abdomen, including 
crossing the midline. The sparsity of 
perirenal fat in infancy and the small size 
of some masses can result in normal plain 
roentgenograms. Although calcification has 
been reported," none was present in our 
patients. Inferior venacavography showed 
a patent, nondisplaced vessel in 3, a dis- 
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placed vena cava in 2, and complete occlu- 
sion in another 2 patients. In the latter 2 
patients the vena cava became normal 
when the large dysplastic kidney compres- 
sing it was removed. In all patients the af- 
fected kidney did not excrete contrast media 
by intravenous urography. In patients later 
in the series, high dose urography with total 
body opacification showed cyst walls to 
opacify with the cysts remaining radiolu- 
cent (Fig. 4; and 5). This was an excellent 
reliable sign of renal dysplasia. Cystography 
was performed 7 times in an attempt to re- 
flux the nonexcreting kidney. All cvsto- 
grams were normal. When performed, 
cystoscopy with retrograde pyelography 
showed a blind ureter. Three instances of 
perforation of the ureter by a retrograde 
catheter occurred (Fig. 6). In 1 instance 
percutaneous injection of contrast medium 
into a cyst was performed and outlined only 
I cyst, although cyst communication has 
been seen. Angiography showed small renal 
arteries. with disorganized small vessels 
and poor perfusion in 2 patients. 

The opposite kidney was normal in all 
instances except in 1 patient, where there 
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Fic. 4. Intravenous urogram showing radiolucent 
left multicystic dysplastic kidney on total body 
opacification crossing the midline with compres- 
sion of the inferior vena cava. 
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Fic. 5. Right multicystic dysplastic kidney on total 
body opacification demonstrating the radiopaque 
cyst walls. The left kidney at this study and 6 
years later was normal. 


was a moderately severe stricture in the 
middle third of the ureter (Fig. 7). 

On review of the available roentgeno- 
grams and using the standards as estab- 
lished by one of the authors," all patients 
had compensatory hypertrophy of the op- 
posite kidney, where that kidney could be 
satisfactorily measured. One newborn pa- 
tient had a kidney increased in size 6 stan- 
dard deviations above the mean. That pa- 
tienthascontinued todo well. Compensatory 
hypertrophy can occur in the newborn 
period.” Follow-up urography was obtained 
on 8 patients where good anatomic detail 
was not available on the initial roentgeno- 
grams and showed only compensatory 
hypertrophy. The 2 patients with recurring 
infection continued to have an anatom- 
ically normal remaining kidney by intra- 
venous urography and cystography. 


FOLLOW-UP STUDIES 


Information was obtained regarding 18 
of 27 patients. The remaining 9 patients 
were alive and well at the time of their last 
clinic or private physician appointment. 





Fic. 6. Left retrograde pyelogram with perforation 
of the ureter and retroperitoneal extravasation of 
contrast medium. 


Fourteen of the 18 patients are completely 
well with normal growth and development. 
The 2 patients with congenital heart dis- 
ease are included in this group. One has 
undergone successful surgical correction of 
her pulmonary stenosis. Two children have 
had single episodes of urinary tract infec- 
tion unassociated with roentgen anatomic 
abnormalities in the remaining kidney and 
controlled with antibiotics. One child has 
had a midureteral stricture operated on 
and has done well with minimal residual 
caliectasis. None of the children has hyper- 
tension or azotemia. None is known to 
have died. The patients have been fol- 
lowed from between 2-28 years. The mean 
duration of follow-up is 9.1 years. The con- 
clusion is justified that renal function and 
structure are usually normal in the remain- 
ing kidney of surgically treated children 
with unilateral renal dysplasia. 


DISCUSSION 


Confusion on renal cystic diseases has 
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led to disagreement on their clinico- 
pathologic features and natural history. 
Renal dysplasia has a characteristic micro- 
scopic picture which allows its differentia- 
tion from other renal cystic diseases. The 
obvious prognosis when both kidnevs are 
involved is early death. 

Several series of unilateral total dysplasia 
have been reported. Those series which 
support a good prognosis,* *2?»363? usually 
have few patients and the period of follow- 
up is short. These primarily include pa- 
tients who present with abdominal masses. 
The larger series,*?^* are heavily weighed 
toward autopsy material and have a high 
incidence of abnormality of the opposite 


Fic. 7. Intravenous urogram showing a stricture 
of the middle third of the right kidney. 
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kidney. One series* reported 20 cases of 
"unilateral multicystic disease" and found 
the contralateral kidney abnormal in 16 
of these. In this series only 7 of 20 cases 
were referred for evaluation of an ab- 
dominal mass, while 8 of these 20 patients 
were admitted primarily for treatment of 
other anomalies. Greene e al. found the 
contralateral kidney abnormal in 12 of 30 
patients. 

Our report of 27 children with unilateral 
total renal dysplasia is based on a series 
of surgical specimens. Our incidence of 6 
patients with associated congenital de- 
fects parallels the findings in another 
series.‘ 

The pathologic aspects of our cases were 
similar to those seen in other series. The 
ipsilateral ureter was abnormal in all cases 
in which it was examined. This is in keeping 
with current concepts on the etiology of 
renal dysplasia. Emphasis is placed on 
the role of the ureteric bud in inducing dif- 
ferentiation of the metanephrogenic ridge? 
and that this mechanism is somehow dis- 
turbed when the ureter is abnormal. The 
presence of total dysplasia associated with 
the absence of the ureter suggests that the 
lesion may result in part from an inherent 
tendency of nephrogenic tissue to dif 
ferentiate atypically in the absence of nor- 
mal stimuli. Most series have observed no 
familial tendency.*?*2.3? In our patients т 
identical twin had renal dysplasia and the 
other did not. 

The clinical and laboratory findings in 
our patients resembled those in series 
which emphasize clinical features.9?27.25.5? 
Normal urinalysis is the rule. In our pa- 
tents the renal function and urographic 
structure of the contralateral kidney were 
normal except for 1 patient with ureteral 
stricture. 


SUMMARY 


Twenty-seven children with total uni- 
lateral renal dysplasia were followed from 
2 to 28 years with a mean duration of fol- 
low-up of 9.1 years. 

Only 1 instance of disease (a midureteral 
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stricture) was found in the opposite kidney. 

In patients whose presentation is that of 
an abdominal mass which proves to be a 
totally dysplastic kidney, the prognosis is 
excellent. 


William H. McAlister, M.D. 

Washington University School of Medicine 
Mallinckrodt Institute of Radiology 

510 South Kingshighway Boulevard 

St. Louis, Missouri 63110 
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PNEUMOTHORAX AND PNEUMOMEDIASTINUM 
ASSOCIATED WITH RENAL MALFORMA- 
TIONS IN NEWBORN INFANTS* 


By LEO STERN, M.D., BARRY D. FLETCHER, M.D., J. SCOTT DUNBAR, M.D., 
M. N. LEVANT, M.D., and JOHN S. FAWCETT, M.D.+ 


MONTREAL, QUEBEC, CANADA 


HE clinical and pathologic features of 

renal agenesis (Potter’s syndrome) have 
been well described and documented.,!:3:7-10 
When present, recognition of the character- 
istic facies of this syndrome should assist in 
the early diagnosis of this uniformly fatal 
disease entity. The face, as described by 
Potter*!° shows an increased space between 
the eyes and a prominent fold which arises 
at the inner canthus and sweeps downward 
and laterally below the eyes. This is associ- 
ated with a flattened nose, receding chin, 
and enlargement and decreased chondrifica- 
tion of the low-set ears. The over-all ap- 
pearance suggests premature senility (Fig. 
г). 

Bilateral pulmonary hypoplasia is an al- 
most constant finding in renal agenesis and 
may also be present in infants with Cystic 
dysplastic kidneys.':34!9 Tt is this marked 
hypoplasia of the lungs rather than the 
renal anomaly which contributes to the 
early demise of these infants. As yet, there 
is no satisfactory explanation for the as- 
sociation of pulmonary hypoplasia with 
renal agenesis or cystic dysplasia. Gruen- 
wald* noted that there was no correlation 
between the size of the kidneys and the de- 
gree of pulmonary hypoplasia. 

Blanc e£ al. noted that pulmonary hypo- 
plasia is a constant finding when oligo- 
hydramnios has been present antenatally 
and that although it was most commonly 
associated with renal malformations with 
absence of, or inadequate, urine excretion, 
pulmonary hypoplasia was present when 
there was a nonrenal etiology of oligohy- 
dramnios as well. Therefore, he postulated 


that pulmonary hypoplasia was likely due 
to increased external pressure secondary to 
the deficiency of amniotic fluid. 

The purpose of this paper is to present 
roentgenologic findings which have been 
uniformly present on initial presentation in 
9 patients with severe renal malformation 
seen at The Montreal Children's Hospital 
between 1963 and 1971. The presenting 





Fic. 1. Case 1. Typical Potter's facies in infant with 
renal agenesis. Note prominent epicanthal folds, 
low position of ears and senile appearance. 


* From the Departments of Newborn Medicine, Radiology, and Pathology, The Montreal Children's Hospital and McGill Univer- 


sity, Montreal, Quebec, Canada. 
T Deceased. 
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TABLE І 


SURVIVAL OF INFANTS WITH POTTER’S SYNDROME AS RELATED TO GESTATIONAL PERIOD AND BIRTH WEIGHT 























Case Sex Ec m Age at Admission Age at Death 
——— papa насы E ыл ы с кы Сс 
I B M 40 2,230 45 min. 6 hr. 

IF f: M 32 1,535 2 hr. 50 min. 14 hr. 
iit D M 36 1,946 4 hr. 10 hr. 
"ү R F 41 2,665 + he. 33 da 
V C. M 35 1,820 t hr. з NE 
VI Hu. M 38 $.210 50 min. 9 hr. 
VII Hi: К 39 "APVT. 23 hr. 8 hr. 
Vill La M 37 2,600 21 hr. ҮЙ ү: 
ЇХ Вч. М 40 2,900 2 hr. 3 hr. 








* This baby had bilateral pneumcthorax present shortly after birth; they were drained and she subsequently died of renal failure. 


The other 8 infants died a respiratory death. 


signs are massive unilateral or bilateral ten- 
sion pneumothoraces which may be associ- 
ated with pneumomediastinum. 


MATERIAL 


Nine infants with a proven autopsy diag- 
nosis of bilateral renal agenesis or cystic 
dysplasia (Potter Type п and ту), with 
roentgenologic evidence of pneumothorax, 
usually bilateral, or unilateral pneumo- 
thorax and pneumomediastinum, are re- 
ported. The sex of the infants, gestational 
age, birth weight, and time of death are de- 
tailed in Table 1. Seven of the infants were 
males. Only 3 infants, 2 males and 1 female, 
were products of term pregnancies. Eight 
of the 9 infants died within r4 hours of 
birth. The other infant (Case ту), a full 
term female, survived for 33 davs and died 
of renal failure. 

All 9 infants were born in outside hos- 
pitals and immediately transferred to The 
Montreal Children's Hospital because of 
severe respiratory distress beginning at 
birth and present prior to any attempt at 
resuscitation. In all cases, the roentgeno- 
graphic features were already present at the 
time of admission from the referring institu- 


tion (Table r). 
CLINICAL FINDINGS 


Upon admission to The Montreal Chil- 
dren's Hospital, all infants were in severe 


respiratory distress. At transfer, there was 
a history of active resuscitative measures 
taken because of the distress present at 
birth in 7 of the g infants. The record of the 
management of the other 2 infants was not 
available. However, their clinical appear- 
ance on admission is in keeping with severe 
respiratory failure from birth onward. 
Clinical examination on admission revealed 
respiratory distress in all cases, severe 
enough to require active supportive meas- 
sures. 

The facies of 7 of the 9 infants were suffi- 
ciently characteristic to warrant the clinical 
retrospective diagnosis of renal agenesis 
(Table п). 

The cause of death in the 8 infants dving 
within a few hours of birth was respiratory 
failure. Case Iv died of renal failure at 33 
days, after successful drainage of bilateral 
pneumothoraces. 


ROENTGENOLOGIC FINDINGS 
(Table 11) 


Chest roentgenograms were made within 
an hour of admission in each case. Six of the 
infants were shown to have bilateral 
pneumothoraces, 3 were associated with 
pneumomediastinum (Fig. 2, Æ and В). 
Three had unilateral pneumothorax, 1 of 
which was also associated with pneumo- 
mediastinum. In all cases, there was a large 
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Case 

| B. 

IT J. 
IH 0, 

IY ШУ. 

V С, 
YI Hu. 
VH Hi: 

YIII. IL. 
[Х Bu. 


Renal Anomalies 





Bilateral renal and ureteric 
agenesis, absent bladder trigone, 
epididymis, vas deferens 


Bilateral renal dysplasia 
(Potter Type 11) 


Bilateral renal and ureteric 
agenesis, absent bladder trigone, 
epididy mis, vas deferens 


Bilateral renal dysplasia 
(Potter Type i1) 


Bilateral renal and ureteric 
agenesis, absent bladder trigone 


Bilateral renal and ureteric 
agenesis, absent bladder trigone, 
epididy mis, vas deferens 


Bilateral renal and ureteric 
agenesis, absent bladder trigone, 
epididymis, vas deferens 


Bilateral cystic dy splasia 
Potter Type 1v), stenosis of 


TABLE II 


RENAL AND PULMONARY FINDINGS IN 9 CASES OF POTTER'S SYNDROME 


Typical Facies 


( Potter) 


Yes 


Yes 


Yes 


Low set ears 


Yes 


Yes 


Yes 


Sloping forehead, 
slanting eyes, low 


proximal ureters; patent urachus, set ears, high 


posterior urethral valves 


Cystic dysplasia (Potter Type 
11), horseshoe kidneys, stenotic 
and double right ureter 





Fic. 2. Case І. 


arched palate 


Yes 
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Initial 
Roentgenologic 
Findings 





Bilateral pneumo- 
thorax 


Left pneumo 
thorax 


Bilateral pneumo- 
thorax, pneumo- 
mediastinum 


Bilateral pneumo- 
thorax 


Right pneumo- 
thorax, pneumo- 
mediastinum 


Bilateral pneumo- 
thorax, pneumo- 
mediastinum 


Bilateral pneumo- 
thorax 


Bilateral pneumo 
thorax, pneumo 
mediastinum 


Left pneumo- 
thorax 





Pathologic Findings 


Bilateral pneumothorax 


Bilateral pneumothorax 


Left pneumothorax, 
pneumomediastinum, 
bilateral hydrothorax 


[Interstitial emphysema—right, 
bilateral fibrinous pleurisy 


(post thoracentesis) 


Bilateral pneumothorax, 
pneumomediastinum 


Bilateral pneumothorax 


Bilateral pneumothorax 


Bilateral pneumothorax, 
pneumomediastinum 


Resolved pneumothorax, 
subpleural bullae 


shows thymus (arrows) outlined by pneumomediastinum. 


Lungs 


Hypoplasia 


Hypoplasia 


Hy poplasia 


Not grossly 


hypoplastic 


Hypoplasia 


Hypoplasia 


Hypoplasia 


Hypoplasia 


Hypoplasia 





(4) Bilateral pneumothorax and pneumomediastinum at 2 hours of age. (B) Lateral view 
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ic. 3. Case уш. (4) Large bilateral pneumothoraces and pneumomediastinum at age 33 hours. Flaring of 
the lower chest wall. (B) Horizontal beam lateral view shows marked thoracic overdistention due to 
pneumothorax and pneumomediastinum. (C) Autopsy specimen showing small cystic dysplastic kidneys 
(top), stenotic proximal ureters and dilatation of lower ureters, bladder and posterior urethra due to 
posterior urethral obstruction. 
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amount of extrapulmonary air which was 
easily demonstrable roentgenographically. 
Six of the 9 infants had more than 1 chest 
roentgenogram during their period of sur- 
vival. In no case was there any evidence of 
pneumothorax ог pneumomediastinum 
other than those documented on the first 
roentgenologic examination. The initial ex- 
amination was carried out within 5 hours of 
birth in all of the infants. 


PATHOLOGIC FINDINGS 


(Table r1) 


Five of the g infants were found to have 
bilateral renal and ureteric agenesis associ- 
ated with absence of the trigone of the 
bladder, epididymis, and vas deferens 
(mesonephric failure). Three infants had 
bilateral renal dysplasia (Potter Type ип). 
The infant who survived for 33 davs was 
one of those with Potter Type п renal 
dysplasia. One infant had absent abdominal 
musculature or "prune belly" syndrome," 
and posterior urethral valves (Fig. 3, 4-C). 
The kidneys of this infant were classified as 
being Potter Type ту dysplasia secondary 
to urethral obstruction.’ 

The intrathoracic findings are presented 
in Table rr. With the exception of the infant 
who survived for 33 days, the lungs of all 
infants were moderately to severely hypo- 
plastic, 7 of these weighing less than 50 per 
cent of normal. The lungs of Case 1v were 
not hypoplastic, probably as a result of 1 
month postnatal growth. All infants with 
the exception of Case ту showed evidence of 
either previous pneumothorax or pneumo- 
mediastinum. The presence of pneumo- 
mediastinum or pneumothorax seen at 
autopsy but not seen on roentgenograms 
could be attributed to development of these 
entities between the time of roentgenog- 
raphy and time of autopsy. 

The associated abnormalities of the skin, 
extremities and other organs are shown in 


Table їп. 


DISCUSSION 


Pulmonary hypoplasia with severe renal 
malformations is well known and several 
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authors have reported the association of the 
condition with pneumothorax and pneumo- 
mediastinum.*5 However, what needs to 
be stressed is the virtual diagnostic value 
of such pneumothoraces, particularly when 
they are bilateral, appearing initially from 
birth onward without underlying cause. Al- 
though the facies is frequently characteris- 
tic enough in retrospect to the seasoned ob- 
server of the classical Potter's syndrome, it 
Is not a constant finding in cystic dysplasia? 
and the uniform presentation of the condi- 
tion as a problem of respiration rather than 
of renal insufficiency may dilute the prac- 
tical value of the facial appearance alone, 
particularly when it is distorted by gasping 
respiratory efforts. 

Pneumothorax is not an uncommon com- 
plication of both the respiratory distress 
syndrome (hyaline membrane disease) and 
pneumonia, particularly that due to aspira- 
tion of meconium in the lung. In both in- 
stances, the pathogenesis is largely depen- 
dent on respiratory efforts made in the face 
of a partial obstruction of the airways.? In 
hyaline membrane disease, however, pneu- 
mothorax classically occurs after 48 to 72 
hours, when the infant who is recovering 
begins to make more effective and vigorous 
efforts. While pneumothorax does occur 
early, particularly in post-mature infants 
with meconium aspiration, both the clinical 
and roentgenologic evidence of underlying 
disease will usually distinguish this from 
the roentgenologic events reported here. 
The fact that Case 1v survived for 33 days 
after management of the pulmonary prob. 
lem in an infant on renal failure regime, not 
only underlines the importance of the pul- 
monary debility in the immediate neonatal 
period with this complex, but does suggest 
some possibility of future salvage of some 
cases о/а transplantation or dialysis pro- 
cedures if vigorous and early attention to 
the pulmonary problem is successful. In 
this connection it is of interest that, al- 
though bilateral pneumothorax was present 
in this infant, the lungs were not anatomic- 
ally hypoplastic at the age of 33 days. This 
suggests a postnatal maturational effect.!! 
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local cerebromalacia, cardio- 
megaly with patent ductus 
arteriosus, hydroperitoneum 


Erythroblastosis (anti-B) 


Subdural, subarachnoid, intra- 
ventricular hemorrhage, hypo- 
plastic uterus and vagina, 
hemivertebra, congenital 


Absent abdominal musculature, 
malrotation of bowel 


790 Stern eż al. 
Tas Le III 
ASSOCIATED FINDINGS IN 9 CASES OF POTTER'S SYNDROME 
Case Skin Extremities 
1 B. Excessively lax. Hyperextensible knee joints 
H J Excessively lax Hyperextensible knee and elbow joints, 
congenital dislocation hip—bilateral 
IHi D. Excessively lax Congenital dislocation hip—left Polygyria 
IV К Edematous Bilateral simiam creases, 
hammer heels 
V €. Not mentioned Congenital dislocation hip— bilateral, 
spade-like hands 
VI Hu. Excessively lax Spade-like hands 
VII Hi. Excessively lax H yperextensible finger and ankle joints 
heart disease 
VIII І Thick, prominent Incurved foot 
folds 
ІХ Bu. Wrinkled Spade-like hands, Bifid scrotum, 


bilateral talipes equinovarus 


imperforate anus 








It is likely that the introduction of posi- 
tive intrapulmonary pressure, whether due 
to voluntary respiratory efforts on the part 
of the infants or due to active resuscitative 
measures, resulted in the rupture of the 
alveoli of the hvpoplastic lungs with pneu- 
mothorax and pneumomediastinum. In 
contrast, a lung with a normal amount of 
pulmonary alveoli should be less apt to 
rupture under the usual resuscitative tech- 
niques, since transpulmonary pressures re- 
quired for initial lung expansion are often 
far in excess of those normally generated 
with even the most active resuscitative 
measures.” 

The cases presented above illustrate the 
wide spectrum of renal abnormalities with 
which pulmonary hypoplasia may be as- 
sociated. The most common malformation 
is total renal agenesis. Cystic dysplasia of 


the kidneys (Potter Type п and Iv) was 
also present frequently. Any of these ab- 
normalities might be expected to result in 
oligohydramnios strengthening the obser- 
vation of Blanc ef al! that oligohydramnios 
is commonly associated with pulmonary 
hypoplasia. 

While some patients had obvious Potter’s 
facies or other deformities pointing to un- 
derlying renal abnormalities, the presence 
of unexplained ”"pneumothoraces or pneu- 
momediastinum initially at birth is a more 
constant feature which should alert the 
clinician to the presence of severe renal dis- 
ease. 


SUMMARY 


Nine newborn infants, with severe other- 
wise unexplained respiratory distress be- 
ginning immediately at birth, were found to 
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have pneumothoraces or pneumomediasti- 
num on chest roentgenograms. 

Typical facies associated with Potter's 
syndrome was identified in 7. 

At autopsy, renal anomalies, in the form 
of agenesis or cystic dysplasia, were present. 

The 8 infants who died in the immediate 
neonatal period showed pulmonary hypo- 
plasia at autopsy—a finding which was 
absent in the infant who survived to 33 
days of life. 

The presence of unexplained pneumo- 
thorax and pneumomediastinum in the im- 
mediate newborn period should alert the 
clinician to the presence of underlying renal 
abnormalities, even in the absence of sug- 
gestive external features. 


Leo Stern, M.D. 

The Montreal Children's Hospital 
2300 Tupper Street 

Montreal 108, Quebec, Canada 


The authors wish to thank Dr. V. V, 
Joshi of the Department of Pathology, The 
Montreal Children's Hospital, for his help 
in completing this manuscript. 
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THE ELUSIVE ECTOPIC URETEROCELES* 


By GERALD W. FRIEDLAND, M.D., M.R.C.P.E., F.F.R., and 
JEROME CUNNINGHAM, M.D.1 


STANFORD, CALIFORNIA 


Hoe ureteroceles are dangerous 

congenital anomalies. They frequently 
lead to recurrent urinary tract infections 
and ureteral obstruction which can cause 
irreversible damage to the kidneys.17.17.18.21 
Furthermore, they are the most common 
cause of acute bladder outlet obstruction 
in infant girls. Ectopic ureteroceles occur 
more frequently in girls than in boys,!218-2 
but in either sex they may be associated 
with serious urologic abnormalities. It is 
important that radiologists and urologists 
alike be aware of the roentgenographic 
features of ectopic ureteroceles for they are 
not always easily recognized. 

In our experience, both radiologists and 
urologists often fail to diagnose ectopic 
ureteroceles. This occasionally happens be- 
cause the observer does not recognize the 
classic roentgenologic features. But diag- 
nostic problems can also arise because 
many types of ectopic ureterocele con- 
stantly undergo changes in size, shape and 
position.’7:18.2° They may easily become un- 
detectable on conventional roentgenograms. 
Indeed, they have trulv earned the title 
"The Elusive Ectopic Ureteroceles." Even 
though ectopic ureteroceles can be con- 
cealed, the radiologist can detect them by 
using certain simple precautions which will 
be discussed. 

Apart from the dynamic factors which 
make the roentgenologic diagnosis dif- 
ficult, several types of ectopic ureterocele 
occur which will elude detection unless the 
radiologist is aware of their existence. 
Previous classifications in the radiologic 
literature have not been sufficiently elab- 
orate to be an adequate guide to the ra- 
diologist.1'461-13,20 Tn this article, we 
present a modified version of a newer, 
more comprehensive classification? and 


review current theories of the embryology 
of ectopic ureteroceles. We have selected 
illustrative cases which will demonstrate 
certain pertinent points regarding the dy- 
namic nature, classification, unusual pre- 
sentations and complications of ectopic 
ureteroceles. 


I. DEFINITIONS AND CLASSIFICATION 


The ureter which drains the lower pole 
of a duplex kidney normally opens in the 
lateral angle of the trigone of the bladder 
and is called the orthotopic ureter." By con- 
trast, the ureter which drains the upper 
pole of a duplex kidney does not open in 
the lateral angle of the trigone and is 
known as the ectopic ureter." Indeed, any 
ureter which does not open in the lateral 
angle of the trigone is called an ectopic 
ureter.9.1 

An ectopic ureterocele is a cystic balloon- 
ing of the lower end of an ectopic ureter 
lying between the mucosa and muscle of 
the bladder.? Complete ureteral duplica- 
tion Is present on the same side, but may 
be found on the opposite side in about 50 
per cent of cases.? Rarely-usually in boys- 
ectopic ureteroceles occur without ureteral 
duplication.” The right and left sides are 
equally involved. 

We have modified the following com- 
prehensive classification of ectopic uretero- 
celes from Stephens!® (Fig. 1-4). It will 
serve to re-acquaint the radiologist with 
the possible variations of the abnormality. 


A. STENOTIC ECTOPIC URETEROCELES 
(about 40 per cent of cases) 
This type of ectopic ureterocele is char- 


acterized by a congenitally small orifice 
which communicates with the bladder lu- 


* From the Department of Radiology, Stanford University School of Medicine, Stanford, California. 
T Academic trainee supported by Grant G.M. 01707-06 of the National Institutes of Health. 
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Stenotic Ectopic Ureteroceles may continue distally to open into the 
Le genitourinary tract in I of 2 locations: (1) 
Grane жа UNENE TO М. in the posterior urethra; (2) distal to the 

ectopic ureter —e \\ : н i . 
i w- external sphincter; this occurs only in fe- 
М. males. A sphincteric ectopic ureterocele 
muscle coat \ h | | | d | | 
онооно сй can have a normal ог an enlarged uretera 


submucosa f orifi Се, 


F “baseplate” of | 
bladder (internal sphincter) 
external sphincter 





! Sphincteric Ectopic 
“> Ureteroceles 


< 
«^ 4 


Fic. 1. Diagrammatic illustrations of stenotic ectopic 
ureteroceles. (Redrawn from Stephens.!?) 


men (Fig. 1). The orifice of the ectopic 
ureterocele can be located in 3 different Sphinctero -Stenotic 
places in the ureterocele: (1) at the ter- Ectopic Ureteroceles 
minal tip of the bulbous dilatation of the 
ureter; (2) on the superior aspect of the 
ectopic ureterocele; (3) on the inferior 
surface of the ectopic ureterocele. 





B. SPHINCTERIC ECTOPIC URETEROCELES 


3 e 
(about 40 per cent of cases) 


The ectopic ureterocele terminates with- 


in the internal sphincter (Fig. 2). The р, 2 Diagrammatic illustrations of sphincteric 
ureter distal to the ectopic ureterocele ectopic ureteroceles. (Redrawn from Stephens.!*) 


-— 
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in the Hoor of the urethra or beyond (Fig. 


D. CECOURETEROCELE 







(about 5 per cent of cases) 


Cecoureterocele 

The lumen of diu ectopic ureterocele ex- 
tends beyond its orifice as a long tongue or 
“cecum” in the urethral submucosa. The 
orifice of the ectopic ureterocele com- 
municates with the bladder lumen and is 
large and incompetent (Fig. 3). 


E. BLIND ECTOPIC URETEROCELE 
(about 5 per cent of cases) 


L Atrophy of the ureter distal to the 


ureterocele which must then end blindly 
V ( Fig. 3). 


tr. NONOBSTRUCTED ECTOPIC URETEROCELI 


Blind Ectopic d 
Ureterocele 7 | 
(about 4 per cent of cases) 
V lerminal expansion of the ureter which 
has a large orifice existing in the bladder 
i (Fig. 3). 


G. PSEUDOECTOPIC URETEROCELE 


( (rare) 
"A We c loc 1 


call pseudoectopic ureterocele any 
coıled, dilated, distal ureter which forms 


a mass in the submucosa of the bladder 


к | Fig. 4). 
Non-obstructed 1 


Ectopic ^ 9 Pseudo Ectopic | 





V Ureterocele T 





Fic. 3. Diagrammatic illustrations of 3 rare types of 
ureteroceles. (Redrawn from Stephens.!?) 





C. SPHINCTEROSTENOTIC ECTOPIC URETEROCELE 


(about $ per cent of cases) ; | "P ; | 
| Fic. 4. Diagrammatic illustration of a pseudoectopic 
[he stenosed ureteral orifice is situated ureterocele. 
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II. EMBRYOLOGY 


[t is important that the radiologist un- 
derstand the normal and abnormal em- 
bryology of the ureter in order to evaluate 
the theories which trv to explain the de- 
velopment of ectopic ureteroceles. The 
theories themselves have been widely mis- 
understood. 


A. NORMAL EMBRYOLOGY®!!1.19 
(Fig. 5) 

Between the 3oth and 35th day, the 
urorectal septum descends and partitions 
the cloaca into a posterior anorectal and an 
anterior vesicourethral canal. At this stage, 
the Wolfhan duct connects the meso- 
nephros to the vesicourethral canal. A bud 
—the future ureter—arises from the dorsal 
surface of the lower end of the Wolffian 
duct. The Wolffian duct expands and be- 
comes incorporated into the vesicourethral 
canal. Then the Wolfhan duct migrates 
into the upper part of the urethra. Simul- 
taneouslv, the ureter moves up and out to 
open in the lateral angle of the trigone. It 
may also be possible that the Wolffian duct 
forms a caudal loop, which is taken into 
the vesicourethral canal, but is separated 
from the lumen of the canal by an epithelial 
membrane.*? When the membrane disap- 
pears, the resulting orifice opens much 
lower 1n the vesicourethral canal. 

In the female, the Müllerian ducts open 
in the urethra medial to the Wolffian 
ducts. The Müllerian ducts then grow, in- 
corporating into themselves the Wolffian 
ducts. The Müllerian ducts migrate from 
the bladder neck down the urethra to the 
vestibule. The vesicourethral canal ex- 
pands, and becomes more like the usual 
bladder shape. 

The Wolffan duct in the male becomes 
the seminal vesicles and vas deferens. In 
the female, the Wolffian duct atrophies to 
form Gartner's duct. 


B. URETERAL DUPLICATION!!:19 
(Fig. 5) 


Two completely separate ureters will 
form if 2 ureteral buds arise from 1 Wolf- 
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fian duct. First, the distal end of the 
Wolffian duct becomes absorbed into the 
vesicourethral canal until the lower ureter's 
orifice (which is connected to the lower part 
of the Wolffian duct) emerges in the canal. 
While the Wolffian duct, with the upper 
ureter still attached to it, migrates me- 
dially and downwards, the orifice of the 
lower ureter progresses upwards and out- 
wards. As a result of further absorption of 
the distal end of the Wolffian duct, the 
orifice of the ureter which drains the upper 
pole eventually opens directly into the 
vesicourethral canal. 

Virtually all duplicated ureters pass 
through the bladder wall in a common 
tunnel.'* On rare occasions, a ureteral bud 
which retains a high attachment to the 
Wolfhan duct will form a ureter which 
pursues a completely extravesical course.!? 

In the female, during migration of the 
Müllerian and Wolfhan ducts from the 
bladder neck to the vestibule, the latter 
may carry an ectopic ureter with it.!? This 
ureter lies submucosally. It can open any- 
where along the posterior wall of the 
urethra or the urethrovaginal septum or 
the hymen. 

In about 85 per cent of cases of com- 
plete ureteral duplication, the orifice of the 
ureter which drains the upper pole opens 
below and medial to the ureter draining 
the lower pole (the "Weigert-R. Meyer 
Rule").^!* In the remaining 14 per cent 
of cases, the ureteral orifices can open anv- 
where along Stephen's “ectopic pathway." 
This pathway hooks like a shepherd's 
crook around the superior and medial as- 
pects of the orthotopic orifice! (Fig. 6). 


C. DEVELOPMENTAL THEORIES OF ECTOPIC 
URETEROCELES 


Several theories have been proposed to 
explain why an ectopic ureterocele forms: 


(1) Chwalles Theory? (Fig. 7). This 
theory postulates that the persistence of 
Chwalle’s membrane, which covers 
the ureteral orifices until about 60 days, 
leads to the formation of a ureterocele. 
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А Wolffian duct . 
ات اا ا‎ uo CZZZAWolffian ducts 
bud КЫШЫ Ectopic ureter 


Orthotopic ureter 
MUIlerian ducts 


Rectum 


Normal Embryology Complete Duplication 





Fic. ¢. Normal embryology and embryology of ureteral duplications. 
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| 85% ("Weigert- | 
Ectopic ureter R. Meyer Rule”) 
runs in urethral ~ 


Sub-mucosa 





External Urethral 
псе - 

(/ 

Vagina — —7« 





Fic. 6. Stephens’ ectopic pathway. 
(Redrawn from Stephens.!5) 


(2) Ericsson's Theory! (Fig. 8). Erics- 
son's theory proposes that the mem- 
brane between the looped Wolffian duct 
and the vesicourethral canal is not re- 
absorbed: a caudal opening forms in the 
membrane for the Wolfhan duct. The 
orifice of the ectopic ureter is buried be- 
neath the membrane. 


Both Chwalle's and Ericsson’s theories 
might explain how stenotic ectopic uretero- 
celes are formed, but they do not explain 
the sphincteric types. Stephens!? has sug- 
gested a more logical and comprehensive 
theory which can account for all types, in- 
cluding those which have large and in- 
competent orifices. 


(3) Stephens’ Theory? (Fig. 9). Stephens 
theorizes that failure of expansion of the 
ureteral orifice and not occlusion by a 
membrane causes the narrow orifice of 
stenotic ectopic ureteroceles. 

When the ureter has migrated nor- 
mally, so that its orifice lies in the lateral 
angle of the trigone, the stimulus which 
causes the bladder to expand does not 
affect the ureter. By contrast, the blad- 
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der stimulus will affect the distal end of 
an ectopic ureter which expands, like the 
bladder, to form a ureterocele. If the 
ureteral bud is of normal size, the orifice 
of the ectopic ureterocele will also be 
normal. On the other hand, if the 
ureteral bud is abnormally large, the 
ectopic ureterocele wil have a large 
orifice. This theory explains why an 
ectopic ureterocele can form, even 
though the ureteral orifice is normal or 
larger than normal. 

Stephens suggests that blind ectopic 
ureteroceles result if, in the female, an 
ectopic ureter is attached to the Wolffian 
duct when it atrophies. The distal end 
of the ectopic ureter will atrophy along 
with the Wolfhan duct. Cecouretero- 
celes, however, will form if a small part 
of an ectopic ureterocele overlaps the 
Mullerian duct. The Miullerian duct, 
when it migrates down the urethra, car- 
ries the overlap with it as a blind pouch 
or cecum. 


III. PATHOPHYSIOLOGY 


An ectopic ureterocele is not a static 
structure.^!*?? Radiologists should ap- 








preciate that ectopic ureteroceles, es- 
Normal . 

bladder | Y 

wall 

epithelial y small ج‎ membrane 

membrane м Opening 0 


ldistûl ureter 
/(normal terminal 
/ dilatation) 


Ureterocele Formation 





* 
J * 
Membrane does ureterocele 


not disappear 





Fic. 7. Chwalle’s theory of embryologic 
development of ectopic ureteroceles. 


798 Gerald W. Friedland and Jerome Cunningham DECEMBER, 1972 


Normal Ureterocele Formation 








— 

| 

| ureter 

Urethro-| 

vesical 
canal 












ectopic 


epithelial - 
ureter 


membrang 








“expanded 
caudal loop of 
wolfFian duct 


expanded caudal 
loop of wolffian duct 


orthotopic 
ureter 

topic 
ectopic 
/ureter 
wol££ian 
/ duct 


membrane ! 
still present 
Future —— 
ureterocele 


membrane 
disappears 


orifice of ectopic 

| ureter 

caudal opening in membrane 
for wolf?Pian duct 


| 


Fig. 8. Ericsson’s theory of embryologic development of ectopic ureteroceles. 


E Ectopic ureter 
WI, Orthotopic ureter ts 
yd = =“ normal 
JC orifice 
V ~ 
normal S Є; 
buc C e м“ 
се A d 
ws 
Nom х2 » 
м eG AY 
© ^ 
48 x 
— j ф 
AX 
failure to f, P» 
expand J 
` SO gg 
hon > E 
y e J 
X, " 
E 
AMT 
NU 
[ ا‎ 
x 
F g 


liG. 9. Stephens’ theory of embryologic development of ectopic ureteroceles. 




















stenotic 
orifice 


2 


©, 
) 
X 








wide, 
incompefen f 
orificc 


T 





Vor. 116, No. 4 The Elusive Ectopic Ureteroceles 799 


pecially the sphincteric type, undergo exists, because it usually has a strong 
many dynamic changes which will affect muscle wall.!* 
the roentgenographic appearances. 


A. EFFECT ON URETER BEARING 
THE ECTOPIC URETEROCELE 


(1) Obstruction. Obstruction of the ureter 
can occur in 2 ways. [f severe stenosis of 
the orifice of an ectopic ureterocele exists, 
not only will the ectopic ureterocele re- 
main permanently distended,^!* but 
hydronephrosis and hydroureter will oc- 
cur, Because the orifice of a sphincteric 
ectopic ureterocele opens into the blad- 
der neck or beyond, the internal sphinc- 
ter obstructs the ureter when the blad- 
der neck is closed. Obstruction of a 
sphincteric ureterocele’s orifice when the 
bladder neck closes, plus urethroureteral 
reflux during voiding in some cases, is 
the actual cause of the hydroureter and 
hydronephrosis.” 


(2) Reflux. Reflux of urine from the blad- 
der neck or urethra will fill a sphincteric 
ectopic ureterocele in about 45 per cent 
of cases? (Fig. 10, апа D). If the blad- 
der neck is open and the pressure in the 
urethra exceeds the pressure in the 
emptied sphincteric ectopic ureterocele, 
urine will flow in a retrograde fashion 
into the ureterocele. Sometimes an ec- 
topic ureterocele ruptures spontane- 
ously. Because a ruptured ectopic 
ureterocele communicates freely with 
the bladder lumen, it allows vesico- 
ureteral reflux." 


(3) Emptying. During voiding, when the 
sphincteric obstruction is released, a 
sphincteric ectopic ureterocele can peri- 
stalse; both the bladder and the ectopic 
ureterocele empty together’ (Fig. 104). 
The ability of a sphincteric ectopic 
ureterocele to contract depends on the 
amount of muscle in its wall. Muscle can 
be plentiful, or partially or totally ab- 
sent. About 80 per cent of sphincteric 
ectopic ureteroceles possess sufficient 
muscle for peristalsis to occur." The 
stenotic type of ectopic ureterocele can 
also contract and empty if mild stenosis 


(4) Prolapse. A distended ectopic 
ureterocele can prolapse down the 
urethra during voiding.^!*? Prolapse 
can persist even after cessation of void- 
ing. Three factors will enhance prolapse 
into the urethra:'§ (a) filling from the 
urethra during voiding; (b) retention 
because of stenosis of the orifice; (c) 
peristalsis of an enlarged urine-filled 
ureter which refills the ectopic uretero- 
cele from above. 

About 40 per cent of prolapsed ectopic 
ureteroceles obstruct the urethra." 
Sphincterostenotic ectopic ureteroceles 
cause the most severe obstruction from 
prolapse during voiding.!* Occasionally, 
the prolapsed portion will necrose.?! 

B. DYSPLASTIC CHANGES IN THE UPPER POLE 
The defect exists from the time the fetal 
kidney begins to excrete.” Frequently, the 
resultant obstruction in fetal life will cause 
Potter Type 4 cystic changes in the af- 
fected upper pole.!6.?? 


C. THE REST OF THE URINARY TRACT 


(1) Bladder Neck Obstruction. Ectopic 
ureteroceles are the most common cause 
of neonatal bladder outlet obstruction 
in girls.? 


(2) Ureteral Orifices not Bearing the 
Ectopic Ureterocele. The ectopic ureter 
traverses the muscular wall of the blad- 
der in the same tunnel as the orthotopic 
ureter. Initially, it is situated in front of 
the orthotopic ureter, but it then swings 
behind the orthotopic ureter’s orifice, 
where it lies in the submucosa between 
this orifice and the muscle wall of the 
bladder. A distended ectopic uretero- 
cele will elevate, flatten and stretch the 
orthotopic ureter's orifice and either 
obstruct it or make it incompetent.!5 An 
ectopic ureterocele can extend across the 
trigone and obstruct or interfere with the 
antireflux mechanisms of the ureter (or 
ureters) on the opposite side. 


(3) Infection. Commonly, patients who 
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Fic. 10. Dynamic changes in the sphincteric ectopic ureterocele following contrast medium injection. After 
the injection, osmotic diuresis occurs and the child may void. Diagram 4 shows a bladder and ectopic 
ureterocele contracting and emptying together. Diagram B shows reflux from the urethra into the ectopic 
ureterocele. Diagram C shows how the ectopic ureterocele may collapse and protrude from the bladder 
lumen, like a diverticulum. Diagram D shows how an empty ureterocele may no longer be visible. Diagram 
E shows an ectopic ureterocele refilled from above by peristalsis of a dilated ureter. All these phenomena 
may also occur during voiding cystourethrography. 


have ectopic ureteroceles present with 
recurrent urinary tract Infections.! 71718.21 
Furthermore, the collecting system asso- 
ciated with an ectopic ureterocele fre- 
quently fills with pus. 


IV. ROENTGENOGRAPHIC FEATURES 


While we feel that plain abdominal 
roentgenograms can be useful, the most 
valuable studies for revealing ectopic 
ureteroceles are an excretory urogram fol- 
lowed by a voiding cystourethrogram. On 
the preliminary study, the affected renal 
outline usually appears large." Rarely, 
calculi will form in the ectopic ureterocele.” 


A. EXCRETORY UROGRAPHY 


A typical case will reveal two striking 
features:'? (т) a mass in the upper pole of 
the affected kidney; and (2) a large radio- 
lucent defect in the bladder which ex- 
hibits the features of a mural mass lesion. 


(1) The Mass in the Upper Pole of the 
Kidney. The mass is composed of hy- 
dronephrotic calyces plus cystic renal 
parenchyma of the upper pole. During 
the nephrogram phase of the urogram, 
the thinned renal parenchyma may ap- 
pear as a thin, opaque rim surrounding 
relatively lucent hydronephrotic calyces. 
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The thickness of the renal parenchyma 
in the upper pole does not usually re- 
Hect the amount of functioning renal 
tissue present, because the parenchyma 
is usually cystic. If gross hydronephrosis 
exists, the renal parenchyma will be 
scarcely visible. 

Normally, the renal length divided by 
the distance from the upper pole to the 
uppermost contrast medium filled calyx 
is more than 3.3 tor. A ratio of less than 
2.6 to І suggests a duplication with a 
nonexcreting upper pole.” 

The mass in the upper pole forces the 
lower pole downwards and laterally (the 
“wilting flower" sign). Normally, the 
distance between the upper minor calyx 
and a line joining the medial border of 
the nearest spinal pedicles measures 
about the same on both sides. The ratio 
between the 2 sides is normally less than 
1.5 to I.? A ratio over 1.5 to I suggests 
a duplication with a nonexcreting upper 
pole.!8 

Usually, the upper calyceal infundib- 
ulum of the lower pole in the duplex 
kidney is shorter and narrower than the 
infundibula of the lower calyces. If the 
infundibulum of the apparent upper pole 
calyx seems disproportionately short, 
the radiologist should suspect a duplica- 
tion with a nonexcreting upper pole. 

Frequently, the upper pole mass will 
displace the opacified renal pelvis down- 
wards and laterally, and will flatten its 
upper convex surface.? The renal 
pelvis appears more vertical than usual. 
Its draining ureter will move into a more 
lateral position, running obliquely, to 
reach a more normal position at the 
L4-5 level.”! 

The upper pole mass should be dif- 
ferentiated from other renal masses, es- 
pecially nephroblastoma, and from ad- 
renal masses such as neuroblastoma or 
hematoma.! The radiologist can dif- 
ferentiate between ectopic ureteroceles 
and renal or adrenal masses by looking 
for signs of duplication or a filling defect 


in the bladder. 
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(2) The Filling Defect in the Bladder. 
The radiolucent mass in the bladder 
represents the ectopic ureterocele. Be- 
cause it is filled with nonopacified urine, 
it contrasts with the opacified urine in 
the bladder. Large ectopic ureteroceles 
are usually sphincteric and produce a 
large central, circular lucency in the 
bladder which occupies most of the 
bladder lumen.'® A thin rim of con- 
trast medium surrounds the central lu- 
cency. 

Intermediate-sized ectopic ureteroceles 
can be stenotic or sphincteric.!8 They are 
eccentrically located and lie on the same 
side of the bladder as the kidney from 
which they drain. Sphincteric ectopic 
ureteroceles usually have an oval shape. 
A line drawn through the long axis of 
the oval will point to the affected 
kidney." 

Bilateral ectopic ureteroceles (10 per 
cent of cases) obstruct the bladder outlet 
more frequently than unilateral uretero- 
celes. Usually, they will cause a bilobed 
filling defect in the bladder. 

The radiologist should be wary of the 
fact that several things resemble the in- 
travesical filling defect of ectopic 
ureteroceles. Gas in the sigmoid colon 
or rectum can be troublesome in this 
way. Steep oblique or lateral views will 
prove that the gas lies posterior to the 
bladder. In addition, rhabdomyosarcoma 
of the bladder causes multiple irregular 
filling defects. Rarely, rhabdomyosar- 
coma of the bladder or prostate can 
produce a single smooth filling defect 
which will appear identical to an ectopic 
ureterocele. Cystitis cystica usually re- 
sults in numerous lucencies in contrast 
to a single or bilobed defect. A Foley 
catheter in the bladder superficially 
looks like an ectopic ureterocele. How- 
ever, the remainder of the Foley catheter 
should be visible on the roentgenogram. 
If in doubt, the radiologist should in- 
spect the patient. Blood clots, since 
they lie in the lumen of the bladder, are 
surrounded completely in all projections 
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by contrast medium and thus may be found effect on the contralateral kidnev 
distinguished from ureteroceles. and ureter. If the ectopic ureterocele 
extends across the trigone, it can ob- 
struct the contralateral ureteral orifice 
(or orifices). It may also interfere with 
the antiredux mechanisms of the op- 
posite side. Either obstruction, reflux or 
both may cause hydroureteronephrosis 
on the contralateral side.!5?! 


(3) Changes 1n the Rest of the Urinary 
Tract. Acute bladder outlet obstruction 
and hydronephrosis of either or both 
kidnevs can be appreciated roentgeno- 
logically. Acute bladder outlet obstruc- 
tion in the neonate can cause bilateral 
hvdroureteronephrosis?? with delayed 
contrast medium excretion and a large, The following case was chosen because 
usually trabeculated bladder. Although it is a typical example of ectopic uretero- 
the ipsilateral lower pole can appear cele. It demonstrates classic roentgenologic 
normal, more often obstruction or reflux findings and will serve as a basis for com- 
will produce a hvdroureteronephrosis. parison with more unusual cases. 

The nephrogram may show typical Case Т. A normal, fullterm female infant had 
changes of hydronephrosis; delayed uro- recurrent Proteus mirabilis urinary tract infec- 
grams will usually outline the hydroure- tions. We performed excretory urography at the 
ter. Ectopic ureteroceles can exert a pro- age of < months. The 3 minute roentgenogram 
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Fic. 11. Case т. (4) Three minute roentgenogram of 
excretory urography. Normal right kidney. Grade 
iv hydronephrosis? in the upper pole of the left 
kidney and Grade 111 hydronephrosis? in the lower 
pole. (B) Fifteen minute roentgenogram. Early 
filling of hydronephrotic left lower pole calyces. 
Filing defect in the bladder typical of a left 
ectopic ureterocele. (C) Delayed roentgenogram 
(51 hours) shows a grossly hydronephrotic and 

tortuous orthotopic ureter on the left. The left 

upper pole is displaced laterally. 
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showed a normal right side (Fig. 114). On the 
left, the nephrogram revealed a distinct differ- 
ence between the upper and lower poles. A faint 
nephrogram appeared in the left upper pole 
which exhibited Grade 1v hydronephrosis.? The 
parenchyma of the left upper pole measured 1—4 
mm. in width. In the lower pole, a rim of paren- 
chymal tissue, 4-6 mm. thick, opacified and ex- 
hibited the "Dunbar crescent sign" 5 (Grade 11 
hydronephrosis?). Predictably,? the lower pole 
excreted contrast medium into its calyces be- 
fore the upper pole (Fig. 11). A large, lucent, 
oval filling defect which displayed typical fea- 
tures of a mural lesion protruded into the blad- 
der lumen. The long axis of the filling defect 
pointed upward to the left, indicating a diagno- 
sis of ectopic ureterocele arising from the upper 
pole of the left kidney. A delayed roentgeno- 
gram taken at 5$ hours showed gross hydro- 
ureteronephrosis and tortuosity of the ortho- 
topic ureter (Fig. 11C). The upper pole mass 
displaced the lower pole laterally thus produc- 
ing a left-to-right upper pole calyx to pedicle 
ratio of 2:1. Dilute contrast medium faintly 
outlined the hugely dilated ureter arising from 
the upper pole. In this instance the ectopic 
ureterocele did contain some contrast-laden 
urine. The upper pole could have excreted the 
opaque medium which filled the ectopic ureter 
and ureterocele; opacified urine, on the other 
hand, could have entered the ureterocele as a 
result of reflux during voiding. 

Cystoscopy revealed that the orifice of the 
ureter bearing the ectopic ureterocele lay in the 
midurethra— a sphincteric type. At surgery, the 
left upper pole and its ureter were excised. Pus 
hlled the ureter and ureterocele, while chronic 
pyelonephritis had scarred the upper pole. 
Parenchymal biopsy of the lower pole revealed 
back pressure atrophy. Postoperative split func- 
tion studies showed that the remaining lower 
pole was responsible for 25 per cent of the total 
renal function. 

Comment. This case thus describes typical 
features of a sphincteric ectopic ureterocele: (1) 
an oval filling defect in the bladder pointing to 
the affected side; (2) obstruction of the ortho- 
topic ureter; (3) a mass in the upper pole which 
displaces the lower pole down wards and laterally. 


Factors Affecting Diagnosis: Some Unusual 
Presentations 

Previous reports: have described mis- 
diagnoses of the disease on the wrong side. 
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In those cases, hydroureteronephrosis was 
always present bilaterally, so that physi- 
clans were uncertain which side had the le- 
sion. We have encountered, however, a 
unique case in which there was no hydro- 
nephrosis of the lower pole of the affected 
side, while the opposite kidney showed 
gross hydronephrosis. At first glance, the 
radiologist might have diagnosed a lesion 
on the wrong side. Features of duplication 
with a nonexcreting upper pole on the 
affected side led to the correct diagnosis. 


Case п. A pediatrician palpated a mass in 
the left flank of an otherwise normal 4 day old 
male infant. Urinalysis was normal and culture 
sterile. An excretory urogram demonstrated bi- 
lateral duplication, with a nonexcreting upper 
pole on the left and hydroureteronephrosis of 
both ureters on the right (Fig. 12). The dupli- 
cated right ureters crossed near the uretero- 
vesical junction; thus the ectopic ureter entered 
the bladder distal to the orthotopic ureter. A 
large, central, circular, lucent defect, rimmed by 
contrast medium, filled the bladder. 

A left upper pole heminephrectomy was per- 
formed. At surgery, a hugelv distended left 
upper pole was found, which transilluminated. 
Histologically, the upper pole showed cvstic 
dysplasia. The ureteral diameter was huge, 0.7 





Fic. 


12. Case 11. Excretory urogram demonstrates a 
large, left sphincteric ectopic ureterocele which has 
obstructed the duplicated right ureters, but has 
spared the left orthotopic ureter. 
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cm. The ureter draining the lower pole of the 
affected side, however, was normal. 

Comment. This unique case demonstrates a 
left sphincteric ectopic ureterocele which ob- 
structed duplicated right ureters, but spared the 
ureter which drained the lower pole on the 
affected side. 


We have found that if the radiologist 
does not recognize an ectopic ureterocele 
and, as a result, surgery 1s not performed, 
the upper pole may undergo back pressure 
atrophy and the ureterocele may shrink as 
the child grows older. The same thing oc- 
curs when a ureterocele ruptures spon- 
taneously, but the ureterocele will then 
permit free vesicoureteral reflux.” 

The following unique case documents 
bilateral back pressure atrophy of the 
upper poles, due to previously unrecog- 
nized bilateral ectopic ureteroceles. The 
case will show that the radiologist must 
examine the area of the trigone carefully 
for a small, lucent mural defect to find a 
small ectopic ureterocele. Additionally, 
the radiologist should pav particular atten- 
tion to any alteration of the course of the 
ureters, which may indicate duplication. 


Case 111. This 1 year old girl first developed 
recurrent urinary tract infections in the neona- 
tal period. An excretory urogram performed 
elsewhere at that time disclosed faint excretion 
and mild bilateral hydronephrosis. In retro- 
spect, careful examination of the urogram re- 
vealed bilateral masses in the upper poles which 
displaced the lower poles downwards and later- 
ally. A voiding cystourethrogram showed bi- 
lateral reflux into the lower poles and bilateral 
hydroureteronephrosis (Fig. 134). Bilateral 
upper pole masses displaced both lower poles 
downwards and laterally. An apparent bladder 
diverticulum projected outside the bladder 
lumen on the left. The radiologist diagnosed bi- 
lateral vesicoureteral reflux due to infection. 
The child was treated conservatively, but con- 
tinued to have recurrent episodes of urinary 
tract infection. 

We obtained a second excretory urogram 
and voiding cystourethrogram at the age of I 
year. The excretory urogram showed calyceal 
clubbing, parenchymal atrophy, and moderate 
hydroureter bilaterally (Fig. 13B). Examina- 
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tion of the renal outlines did not, however, re- 
veal any evidence of enlargement of the upper 
poles. The right ureter ran obliquely down wards 
to the Ls level, thus suggesting the presence of 
a duplication on this side. At cystourethrog- 
raphy, using only a small quantity of contrast 
medium, we noted a small filling defect in the 
region of the trigone on the right (Fig. 13C). As 
the bladder filled, marked reflux occurred into 
the left ureter. This ureter had an abnormal 
oblique course, while the left renal pelvis ap- 
peared more vertical and laterally situated than 
usual, thus pointing to the presence of a duplica- 
tion on this side (Fig. 13D). We diagnosed bi- 
lateral duplication and an ectopic ureterocele 
on the right. 

At surgery, bilateral duplication with small 
bilateral ectopic ureteroceles was found. The 
upper poles appeared atrophic. Injection of 
contrast medium through ureteral catheters 1n 
the ectopic ureters showed grossly irregular 
ureters and no evidence of upper pole calyces 
(Fig. 13E). Both upper pole ureters were 
ligated. 


Dynamic events occurring during roent- 
genography may influence what the radiol- 
ogist sees or does not see on the roentgeno- 
grams. For example, intravenous injection 
of contrast medium stimulates osmotic 
diuresis, so that the bladder fills rapidly 
with contrast medium laden urine (Fig. 
104). Distention of the bladder then stimu- 
lates reflex voiding in infants (Fig. 10B). If 
the ectopic ureterocele possesses a wide ori- 
fice, it will usually permit reflux to occur 
during voiding. As a result, the ectopic 
ureterocele fills with contrast medium laden 
urine of the same radiopacity as urine in the 
bladder. Since detection of an ectopic 
ureterocele depends on visualization of a 
lucent filling defect in the bladder, when 
the ureterocele fills with contrast medi- 
um laden urine, it becomes obscured. 
Hence, it is a good idea to get a full length 
3-5 minute roentgenogram in any infant or 
child with recurrent urinary tract infec- 
tions. The following case illustrates how 
ectopic ureteroceles can virtually disap- 
pear from view after voiding. 


Case ту. A female infant was well until the 
age of 3 months, when she developed fever and 
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‘IG. 15. Case ш. (4) Voiding cysto- 
urethrogram shows bilateral reflux 
into dilated orthotopic ureters, and 
an apparent left bladder diverticu- 
lum. Both lower poles are dis- 
placed downwards and laterally. 
(B) Excretory urogram, obtained 1 
year later, shows bilateral calyceal 
clubbing and parenchymal atro- 
phy, but no upper pole masses. 
Note the oblique course of the 
right ureter. (C) Cystogram, using 
a small quantity of contrast me- 
dium. Note the small filling defect 
on the right. (D) After introducing 
more contrast medium into the 
bladder, left vesicoureteral reflux 
has occurred. Note the abnormal 
oblique course of the left ureter. 
(E) Retrograde pyelograms of the 
ectopic ureters show irregular 
ureters, and no upper pole calyces. 
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16. 14. Case ту. (4) Excretory urogram. А 3 minute 
roentgenogram of pyelography demonstrates bi- 
lateral duplication and a typical right sphincteric 
ectopic ureterocele. (B) Six minute roentgeno- 
gram. The infant voided shortly before this study 
was obtained. The ectopic ureterocele has filled 
with contrast medium refluxed from the bladder 
and is scarcelv visible. 
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diarrhea. Urine culture revealed an Escherichia 
coli infection. During excretory urography a 3 
minute study demonstrated bilateral duplica- 
tion and a nonexcreting upper pole on the right, 
and buckling of the right ureter at the points 
where the orthotopic ureter crossed it (Fig. 
14.7). An oval filling defect projecting into the 
bladder lumen exhibited the characteristic 
features of a mural lesion. The long axis of the 
oval pointed upwards to the right, indicating a 
diagnosis of right ectopic ureterocele. Shortly 
before we obtained a second full-length roent- 
genogram at 6 minutes, the infant voided. This 
roentgenogram demonstrated that the bladder 
had partially emptied; the ectopic ureterocele 
had filled with contrast medium (Fig. 145). We 
could detect the ectopic ureterocele only be- 
cause we knew it was there; otherwise we could 
easily have mistaken it for bowel gas. 


[f an ectopic ureterocele prolapses into 
the urethra, especially if the prolapse per- 
sists after voiding, most of the ureterocele 
will lie in the urethra, while the “top of the 
iceberg" will proJect into the bladder. 

A tense ectopic ureterocele will project 
further into the bladder lumen, whereas the 
intravesical pressure will flatten a flaccid 
ectopic ureterocele. The roentgenologic 
diagnosis will then be difficult if not 1m- 
possible. Tension in an ectopic ureterocele 
is related to 3 factors: (1) the size of the 
orifice in the ureterocele (ectopic uretero- 
celes with markedly stenotic orifices are 
usually tense);!8 (2) the excretory ability 
of the upper pole; and (3) the amount of 
drainage and reflux during voiding. 

[f the patient lies supine, a small amount 
of contrast medium initially collects pos- 
teriorly in the bladder. This initially small 
amount of contrast medium forms a shal. 
low puddle, which will not completely cover 
the ectopic ureterocele, which also lies 
posteriorly. Thus, the ectopic ureterocele 
will be visible on a roentgenogram. As 
more contrast medium enters the bladder, 
the ureterocele will be covered up, and the 
ureterocele will not be seen. Finally, a dis- 
tended bladder can compress and empty an 
ectopic ureterocele, especially if the latter 
is flaccid. We consider this another valid 
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reason for obtaining an early full length 
roentgenogram in infants and children 
during an excretory urogram. 

Because the bladder base plate is higher 
posteriorly than anteriorly, an antero- 
posterior projection may not show an 
ectopic ureterocele when the bladder is full. 
The radiologist can avoid this problem by 
always taking a steep oblique or lateral 
view. We have also found that a Chassard- 
Lapine view may be a useful adjunct to 
conventional projections. 


B. FACTORS AFFECTING DIAGNOSIS IN VOIDING 
CYSTOURETHROGRAPH Y 


During catheterization of the bladder for 
a volding cystourethrogram in a patient 
who has an ectopic ureterocele, the catheter 
will usually enter the bladder. Occasionally, 
however, the catheter will slip into a sphinc- 
teric ectopic ureterocele, especially if the 
ureterocele possesses a wide orifice. The 
following case, in which the tip of the cathe- 
ter popped into a pseudoectopic uretero- 
cele (a mass of coiled, dilated ureter) 
created a confusing roentgenographic ap- 
pearance. 


Case v. A 7 month old female infant had а 
history of recurrent urinary tract infections. An 
excretory urogram disclosed a normal kidney 
and pelvicalyceal system on the left, but no ex- 
cretion on the right (Fig. 15/7). A large, central 
lucent filling defect occupied most of the blad- 
der lumen. A rim of contrast medium sur- 
rounded the filling defect. A 24 hour roentgeno- 
gram demonstrated that a right upper pole mass 
had forced the grossly hydronephrotic lower 
pole of the duplicated system downwards and 
laterally (Fig. 15 В). A faint filling defect still 
orotruded into the bladder lumen. During 
catheterization for a voiding cystourethrogram, 
rhe catheter entered an unusual coiled structure 
within the bladder, which was connected to a 
hugely dilated, tortuous ureter (Fig. 15C). A 
Chassard-Lapine view confirmed these findings 
(Fig. 15D). Under general anesthesia, repeat 
cystography was performed. A needle was in- 
serted into the “‘ureterocele” demonstrating that 
iz contained a tortuous ureter (Fig. 15E). At 
surgery, a right ectopic pseudour.terocele was 
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found. A right upper pole heminephrectomy 
and ureterectomy were performed. 


If the catheter enters the bladder, rather 
than the ureterocele, the study serves 3 
purposes: (1) it will demonstrate the 
presence or absence of vesicoureteral reflux 
into the ureters not carrying the ectopic 
ureterocele; (2) it will show the presence or 
absence of reflux into the ectopic uretero- 
cele; (3) it will confirm the presence of an 
ectopic ureterocele and occasionally demon- 
strate an ectopic ureterocele not well 
shown by other methods. 

An ectopic ureterocele can produce a 
lucent filling defect on the cystogram simi- 
lar to that seen on an intravenous uro- 
gram. A voiding cystourethrogram will fre- 
quently not depict an ectopic ureterocele as 
well as an intravenous urogram for the fol- 
lowing reasons: (1) dense contrast medium 
can obscure the ectopic ureterocele (a steep 
oblique, lateral, or Chassard-Lapine view 
will avoid this problem); (2) distention of 
the bladder can flatten the ectopic uretero- 
cele; (3) an ectopic ureterocele can simu- 
late a diverticulum, especially during void- 
ing*1* 17 (Fig, 10; 134; and 16C). 

During voiding, a sphincteric ectopic 
ureterocele or a stenotic ectopic ureterocele 
which has a mildly stenotic orifice can con- 
tract; the bladder and ectopic ureterocele 
thus empty together." If the ectopic ure- 
terocele disappears during voiding, and 
either fills or vanishes at the end of voiding, 
the radiologist can diagnose a sphincteric 
ectopic ureterocele with confidence.” After 
voiding, a stenotic ectopic ureterocele usu- 
ally remains as a globular filling defect in 
the bladder. During or after voiding, the 
redundant mucosa of an empty ectopic 
ureterocele can project outside the general 
contours of the bladder lumen and simulate 
a bladder diverticulum9!? (Fig. то). Be- 
ware of an apparent bladder diverticulum 
in a patient who has a duplication on the 
same side in an intravenous urogram! The 
following case demonstrates how an ectopic 
ureterocele can simulate a bladder diver- 
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Fic. 15. Case v. (4) Excretory uro- 





gram discloses a normal left kid- 
ney, but no excretion on the right, 
and a large filling defect in the 
bladder. (B) Twenty-four hour 
roentgenogram. Contrast medium 
has outlined a grossly dilated right 
orthotopic pelvicalyceal system 
and ureter. The lower pole pelvi- 
calyceal system is displaced down- 
wards and laterally. (C) Accidental 
catheterization of a pseudoectopic 
ureteroceie, followed by Injection 
of contrast medium during cystog- 
raphy. (D) Chassard-Lapine view 
better portrays the findings seen in 
C. (E) Cystogram and needle 


puncture of the pseudoectopic ureterocele performed during surgery. 
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ticulum during voiding. Additionally, it 
emphasizes the importance of having some 
method of rapidly recording events during 
a voiding cystourethrogram. The case also 
aroused our interest because a ureteropel- 
vic junction obstruction existed in the 
lower pole pelvis on the same side. A ure- 
teropelvic junction obstruction occurs more 
frequently in the lower pelvis of a dupli- 
cated kidney,” but it has not been previ- 
ously reported in a case of ectopic uretero- 
cele. 


Case vi. A 4 month old male infant, had a 
mass discovered in the right upper quadrant. 
Urinalysis was normal, urine cultures sterile. 

On an excretory urogram the right kidney 
failed to visualize (Fig. 16.4), but a left hydro- 
ureter was present. A large central lucent de- 
fect, rimmed by contrast medium, filled the 
bladder. We diagnosed a right ectopic uretero- 
cele. 

A voiding cystourethrogram demonstrated a 
large, lucent, posterior filling defect which ex- 
hibited the characteristic features of a mural 
lesion (Fig. 16B). During voiding it flattened 
(Fig. 16C), and finally everted, resembling a 
diverticulum (Fig. 16D). 

Retrograde pyelography conducted on the 
orthotopic ureter revealed a high insertion of 
the ureter into the pelvis, and gross hydro- 
nephrosis, diagnostic of ureteropelvic junction 
obstruction (Fig. 13E). A limited surgical pro- 
cedure was performed; the ectopic ureterocele 
was excised and the bladder wall was recon- 
structed. Fifteen months later, the right kidney 
and ureter were removed. Severe kinking of the 
ureteropelvic junction of the lower pole was 
found; the right kidney was markedly atrophic. 


Sometimes, urethral changes constitute 
the only evidence of an ectopic ureterocele. 
The urethral changes which the radiologist 
will usually encounter include: (1) an ab- 
normally wide bladder neck; (2) a lucent 
posterior filling defect in the posterior 
urethra, sometimes very faint; (3) pro- 
lapse of ectopic ureteroceles (40 per cent of 
cases) can completely or partially obstruct 
the urethra. This phenomenon is best 
depicted on cine or 6 per second 70 mm. 
films; (4) a cecoureterocele can fill during 
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voiding. As a result of this distention, it 
can obstruct flow in the urethra.!? 

In boys, several conditions can cause a 
dilated posterior urethra: (1) posterior 
urethral valves. When valves are present, 
the urethral dilatation characteristically 
terminates in a bullet-nosed distal end. 
The roentgenograms will also usually de- 
pict the valve leaflets; (2) a dilated pos- 
terior urethra usually occurs in boys whose 
abdominal muscles are absent, but the 
examiner will usually find other physical 
signs of the syndrome; (3) a normal varia- 
tion; (4) incompetent internal sphincter 
and competent external sphincter in pa- 
tients who have a neurogenic bladder dis- 
order. 


SUMMARY 


1. A classification of ectopic uretero. 
celes, modified from Stephens’ classifica- 
tion by the addition of 1 category is pre- 
sented. 

2. Stephens’ theory of the embryology 
of ectopic ureteroceles is the only currently 
adequate theory. 

3. Ectopic ureteroceles seen on roent- 
genograms may display features other than 
those commonly associated with them. 
They are consequently difficult to diagnose, 

4. The roentgenologic appearance of 
ectopic ureteroceles may change at any 
time during the examination because of 
unpredictable dynamic factors. 

5. The excretory urogram is the most 
useful examination for diagnosing ectopic 
ureteroceles. Voiding cystourethrograms, 
however, should also be done to illustrate 
pathology not seen on the excretory uro- 
gram. | 

6. A full-length roentgenogram should 
be taken 3-5 minutes after contrast те. 
dium injection, before osmotic diuresis has 
caused the patient to void. 

7. Whenever an ectopic ureterocele can- 
not be ruled out, but cannot be seen on 
conventional roentgenograms, steep oblique 
or lateral projections of the bladder should 
be obtained. Occasionally, a Chassard- 
Lapine view will also be helpful. 
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Fic. 16. Case vi. (4) Excretory uro- 
gram shows moderate left hydro- 
ureter, no excretion on the right, 
and a large filling defect in the 
bladder. (B) Voiding cystourethro- 
gram shows a large posterior filling 
defect in the bladder. (C) The fill- 
ing defect is smaller. (D) The ecto- 
pic ureterocele has everted, and 
resembles a diverticulum. (А) 
Retrograde  pvelogram demon- 
strates right ureteropelvic junction 
obstruction and gross hydro- 
nephrosis. The ureter is inserted 
abnormally high into the pelvis. 
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8. When no direct evidence for ectopic 
ureteroceles exists, the radiologist should 
ascertain whether or not any indirect evi- 
dence exists: change in the axis of the kid- 
ney, for example, or in the course of the 
ureter, or an increase in thickness in the 
renal parenchyma in the upper pole. 

9. The radiologist should search for evi- 
dence of ectopic ureteroceles whenever 
there is, in females or males, a history of 
recurrent urinary tract infection. 


Gerald W. Friedland, M.D. 
Department of Radiology 
Stanford University 

School of Medicine 
Stanford, California 94305 


We wish to thank Dr. Douglas Stephens 
and the Editors of the Australian and New 
Zealand Journal of Surgery for permission 
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thank Dr. Douglas Stephens and Churchill 
Livingstone Publishing Co. for permission 
to reproduce Figure 6. 
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URETERAL TUMORS* 


THE RADIOLOGIC EVALUATION OF A DIFFERENTIAL 
DIAGNOSIS *THROW-IN" 


By PETER H. ARGER and JONATHAN L. STOLZ 


PHILADELPHIA, PENNSYLVANIA 


HERE is some evidence that primary 

ureteral tumors are increasing in in- 
cidence along with other genitourinary tu- 
mors such as bladder carcinoma.5?* There 
has been little written in the radiologic 
literature about the plain film roentgeno- 
graphic changes of ureteral tumors despite 
this suggested increase and reports showing 
benign ureteral tumorsoccurring in vounger 
persons, even teenagers.’ 

In patients with hematuria and whose 
intravenous pyelograms (IVP) show unex- 
plained unilateral hydronephrosis or non- 
function, ureteral tumors are usually “thrown 
in" at the end of a differential diagnosis 
preceded bv nonapparent or nonopaque 
calculi, strictures and extrinsic lesions. 

[n reviewing most major reported series 
on primary ureteral tumors and our own 
previously unreported series of 21, we have 
observed 3 categories of IVP changes which 
suggest the diagnosis prior to retrograde 
pvelography or surgery. We feel that these 
are of help in establishing the diagnosis 
prior to additional roentgenologic or surgi- 
cal evaluation. 


BACKGROUND 


The first description of a tumor involving 
the ureter was in 1841 by Rayer. The pa- 
tient had abdominal pain and hematuria. 
Lebert?? in 1861 reported the first benign 
tumor involving the ureter. In 1878 Wising 
and Blix’? reported a second malignant tu- 
mor involving the ureter. These first 3 re- 
ports were in patients who had several 
genitourinary tract tumors in which the 
ureteral tumor was only a part. 

Davy!’ in 1884 was the first to demon- 
strate a tumor localized only to the ureter 
in a patient with pain, hematuria and a left 


flank mass. Albarran? in 1900 made the first 
preoperative diagnosis of a ureteral tumor. 

By 1922 Aschner? had found 47 cases. In 
1943 Scott? reported 59 cases and reviewed 
183 cases previously reported in the litera- 
ture. Mortensen and Murphy% in тоо 
commented on 322 cases of which 245 were 
malignant and 77 benign. Abeshouse! in 
1956 collected 592 cases (454 malignant and 
138 benign). Since then, others have re- 
ported their experience and compared it to 
that of these earlier groups. References are 
made to these authors where indicated later 
in the discussion. 


PATHOLOGY 


Primary ureteral tumors are classified in 
2 major groups——epithelial and mesodermal. 
The benign epithelial tumors include: 


1. Papillomas 
. Polyps 
3. Adenomas 


te 


Malignant epithelial tumors include: 


г. Transitional cell carcinoma 
2. Squamous cell carcinoma 
3. Adenocarcinoma 


Fibromas, hemangiomas, myomas and 
lymphangiomas are benign mesodermal tu- 
mors. Sarcomas and angiosarcomas are the 
malignant mesodermal tumors. 


INCIDENCE 


Males outnumber females 2 to 1.1'®,6,15.21—3 
The reported age ranges from 24 to 93 years 
with a mean age in the 7th decade. 9.1415 
However, a recent article? reports a case of 
benign ureteral polyp in an 11 year old boy. 
Multiple series show 75 to 80 per cent of 
the lesions being malignant.!:9.19.22,7 


* From the Department of Radiology, Hospital of the University of Pennsylvania, Philadelphia, Pennsylvania. 
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Race, Symptoms and History 





Painless hematuria 


Recurrent bladder 
tumors, hematuria 


Pain, calculus of left 
ureterovesical junc- 


Painless, gross 


Painless hematuria 


No urinary tract 


Pain in left flank 


Gross and micro- 
scopic hematuria 


Painless hematuria 


Hematuria, right 
flank pain, rectal 


None available 


No clinical history 


VoL. 116, No. 4 
Age, 
Case 
Sex 
1 73 WF 
2 56 WF 
3 63 WM 
tion 
4 66 WM 
hematuria 
5 69 WM 
6 sg WM 
symptoms 
7 77 WM 
8 49 WF 
9 66 WM Нетаёига 
о 69 WM 
II 62 WF Hematuria 
12 7; WF 
mass 
13 82 WM 
14 WM 
15 65 WM 





No urinary tract 
symptoms, history 
of bladder polyp 





Treatment Pathology 
Right ureteroneph- Carcinoma 
rectomy 


Left uretero- 
nephrectomy 


Left uretero- 
nephrectomy 


Right nephro- 
ureterectomy 


Left uretero- 
nephrectomy 


Resection of right 
ureteral tumor 


Left uretero- 
nephrectomy 


Left uretero- 
nephrectomy 


Right uretero- 
nephrectomy 


Left uretero- 
nephrectomy 


Left uretero- 
nephrectomy 


Right uretero- 
nephrectomy, ab- 
dominal perineal 
resection 


Operative confir- 
mation and roentgen 
therapy 


Radiation therapy 


Right ureteral 
cystotomy 


Transitional cell 
carcinoma 


Transitional cell 
carcinoma 


Transitional cell 
carcinoma 


Transitional cell 
carcinoma 


Papilloma 


Carcinoma 


Carcinoma 


Carcinoma 


Transitional cell 
carcinoma 


Transitional cell 
carcinoma 


Carcinoma 


Carcinoma 


Transitional cell 
carcinoma 


Transitional cell 


carcinoma of right 
ureter, extension to 


bladder 





Follow-Up 


Recurrence 4 months 
postoperative, radium 
implant 


Alive and well 3 years 
postoperative 


Alive and well 9 years 
postoperative 


No follow-up 


None available 


Alive and well 14 
years 


Death of other cause 
3 months postopera- 
tive 


Alive § years post- 
operative 


Alive 2 months post- 
operative, with meta- 
static lesions 


Alive 6 months post- 
operative with meta- 
static disease 


Alive 3 months post- 
operative with recur- 
rent bleeding 


Alive and well 12 
years postoperative 


None available 


Death 4 months post- 
diagnosis 


No follow-up beyond 
6 months 
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TABLE I (con'inued) 
Age, 
Case Race, Symptoms and History Treatment Pathology Follow-Up 
Sex 
16 49 WM No presenting com- Resection of left Adenocarcinoma Death 3 years post- 
plaint available ureteral tumor with operative 
postoperative roent- 
gen therapy 
17 66 NM Intermittent Right uretero- Transitional cel! Death 10 months 
hematuria nephrectomy carcinoma postoperative 
18 82 МЕ Мо urinary tract No treatment Transitional cell Ureteral carcinoma 
symptoms, chronic undertaken carcinoma incidental finding at 
weight loss autopsy 
9 $o WM  Hematuria, previous Right uretero- Transitional cell Death 1 year post- 
papillary bladder nephrectom y carcinoma operative 
tumor 
20 65 WM Pain in left flank Left uretero- Transitional cell Death 4 months, post- 
nephrectom y carcinoma operative radiation 
therapy 
21 67 МЕ Hematuria Left nephro- Carcinoma Postoperative  radia- 





ureterectom y 


Between 1 and 2 per cent of genitouri- 
nary tumors (kidney, ureter and bladder) 
are primary ureteral tumors.9:29.26,30,33 

Autopsy statistics and genitourinary ser- 
vice admission statistics of several large 
series reveal 14 primary ureteral tumors in 
137,000 autopsies and 1 primary ureteral 
tumor in 3,700 genitourinary admissions.’ 

Seventy-five per cent of the tumors occur 
in the lower third of the ureter. 5/9225 
Some statistics indicate that benign lesions 
are more likely to occur in the upper por- 
tions of the ureter.^??' Perlmutter e al.” 
report 5 synchronous bilateral primary ure- 
teral tumors. Only 1 of our 21 cases had a 
lesion in the upper part of the ureter. 


SUMMARY OF 21 NEW CASES 


Table 1 summarizes the information on 
the 21 previously unreported cases of pri- 
mary ureteral tumors. 

CLINICAL PICTURE 


In 8 different series!4-91e21-59 70 to go 





tion therapy 


per cent of the patients presented with 
hematuria. Of these, 20 to 35 per cent had 
associated pain. The hematuria was inter- 
mittent and rarely profuse. The duration 
of hematuria ranged from weeks to months. 
Macroscopic hematuria was present in most 
of these patients. 

Mass alone due to a hydronephrotic kid- 
ney was present in 2 to 5 per cent of the 
cases; 10 to 20 per cent presented with pain 
alone. The pain was usually a dull aching 
pain with a minority of patients having 
colic. 

In our group of 21, 18 good histories were 
available. There were 11 (61 per cent) pa- 
tients with hematuria of whom 1 had as- 
sociated pain. Four (22 per cent) presented 
with pain alone. 


CYSTOSCOPY CHANGES 


On cystoscopy, distal ureteral tumors can 
bulge into the bladder and be seen. Bloody 
arine may be seen coming from the involved 
side. 
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1с. т. (4) Normal intravenous pyelogram of a so year old white male in 1955. (B) Intravenous pyelogram 
2 years later, shows total unilateral nonvisualization. (C) Retrograde pyelogram shows tumor obstructing 
the lower ureter (open arrowheads). 


In 3 reported series*!9? 20 of 93 cases 
(22 per cent) showed a tumor bulge on 
cystoscopy. However, Bloom ef a49 saw 
only 6 per cent in their 100 cases. Only 2 of 
our 21 cases (g.§ per cent) showed a tumor 
bulge. 

In 2 reported series*? 13 of 76 (17 per 
cent) had blood coming from one ureter on 
cystoscopy. Bloom eż al. reported a 21 per 
cent incidence. Only 1 of our 21 cases had 
unilateral bloody urine on cystoscopy. 


ROENTGENOGRAPHIC CHANGES 


There are 3 categories of IVP changes 
which are reported by most authors and 
which we observed in our 21 cases. These 
are: (1) total unilateral nonvisualization 
(Fig. т, 4-С); (2) unexplained unilateral 
hydronephrosis (Fig. 2, 4 and B; 3, 4 and 
B; and 4, 4-D); and (3) ureteral defect 
without hydronephrosis (Fig. 5; 6; and 7, 
A and B). Some authors include normal 


IVP as a fourth category. None of our 21 
cases had a normal IVP. 

In 6 reported seriest-9192275 44 per cent 
were total unilateral nonvisualization, 33 
per cent were unexplained unilateral hydro- 
nephrosis, 10 per cent were ureteral defect 
with no hydronephrosis, and 13 per cent 
were considered normal. 

In our group of 16 available IVPs, 5 of 
16 (31 per cent) were total unilateral non- 
visualization, 8 of 16 (о per cent) were un- 
explained unilateral hydronephrosis, and 3 
of 16 (19 per cent) were ureteral defect with 
no hydronephrosis. None were normal. 

In a patient with unexplained hematuria 
and whose IVP shows apparently normal 
but only intermittently filled portions of 
the ureter, early aspects of a ureteral tumor 
may be overlooked. It is important in these 
patients to adequately visualize the ureter 
in its entirety by infusion pyelography or 
possibly retrograde pyelography. 





Fic. 2. (4) Unexplained unilateral hydronephrosis in a 77 year old white male with hematuria. (5) 
Retrograde pyelogram shows long irregular stricture-like tumor (open arrowheads). 





Fic. 3. (4) Unexplained unilateral hydronephrosis in a 69 year old white male with painless hematuria. 
(B) Retrograde pyelogram shows dilatation about a filling defect (open arrowhead). 
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FIG. 4. (4) Intravenous pyelogram shows unexplained unilateral hydronephrosis in a 63 у 


year old white male 
with left backache and past history of left kidney stone. (B) Intravenous pyelogram shows less hydro- 


nephrosis 2 to 3 months later. (C) Six weeks after the second intravenous pyelogram, there is increased 
obstruction. (D) Retrograde pyelogram shows irregular stricture-like tumor (open arrowhead). 
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A variety of appearances of ureteral tu- 
mors on retrograde pyelography has been 
described. These include: (1) catheter hold- 
up at the tumor site (Fig. 8) (present in 1 
оѓо retrograde pyelograms in our 21 cases); 
(2) dilatation about a filling defect (Fig. 
3B) (our cases—2 of 9); (3) localized irregu- 
lar stricture appearing area (Fig. 9) (our 
cases—4 of 9); (4) ill-defined lower tumor 
edge with complete block (Fig. 8) (our cases 
— 1 of 9); and (5) sudden well-defined cut- 
off of contrast at the lower margin of the tu- 
mor (our cases—2 of 9). 

Bergman ef al. in 1961 stated that the 
ureter below a calculus is collapsed, but 
with an expanding ureteral mass the lumen 
just below it is wider than normal. 

Finby and Begg!" described a coiling of 
the ureteral catheter just proximal to the 





y ureteral tumor. They called this the 

CF so « 2 ^1 x 

Fic. ¢. Intravenous pyelogram shows proximal coiled-catheter SB. 
ureteral filling defect (open arrowhead) without Other described signs are Chevassu- 


marked hydronephrosis in a 49 year old white Mock’s sign (bleeding from the ureter as 
female with hematuria. the obstruction is passed), and Marion’s 
sign (bloody urine changing to clear urine 
when the catheter passes proximal to the 
ureteral tumor). 

Some authors suggest that diffuse stric- 
ture-like lesions can be clarified by angiog- 
raphy.'^?* Others do not comment on an- 
giography or feel that angiography plays 
only a confirmatory role.“ 

Retroperitoneal gas studies can be an 
adjunct to evaluation of ureteral lesions. 
The dissectability of retroperitoneal stric- 
tures by gas gives an evaluation of lesion 
resectability.! 


DIFFERENTIAL DIAGNOSIS 


The differential diagnosis includes: (1) 
nonopaque calculus such as a uric acid 
stone; (2) ureteral blood clot; (3) renal 


n 7/77, 
€ NAAN 


Fic. 6. Intravenous pyelogram shows dilated ureter 
with a filling defect (open arrowhead) and no 
hydronephrosis in a 56 year old white female with 
hematuria. 
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l'1G. 7. (4) Distal ureteral defect (closed arrowhead) with holdup but no hydronephrosis in a 77 year old 
white female with hematuria. (B) Close-up of distal ureter. 


granulomas; (g) rare ureteral varicosities: 
and (10) dilated ureteral arteries secondary 


to a lesion such as renal artery obstruction. 





1с. 8. Complete block (closed arrowhead) 
with holdup of catheter. 


pelvis tumors with secondary ureteral tu- 
mors; (4) extrinsic compression due to ex- 
ternal malignancies or lymph nodes; (5) 


benign stricture; (6) ureteritis cystica; (7) Fic. 9. Irregular stricture-like tumor 
air bubbles; (8) rare nonspecific ureteral (closed arrowhead). 





820 


TREATMENT 


Nephro-ureterectomy with a bladder cuff 
is the procedure of choice unless there is 
need to conserve the kidney. 


SUMMARY 


In the patient with hematuria, intraven- 
ous urography suggests primary ureteral 
tumors as the cause when the IVP shows 
either total unilateral nonvisualization, un- 
explained unilateral hydronephrosis or a 
ureteral defect without hydronephrosis. 

The incompletely filled, but apparently 
normal, ureters can mask a small lesion 
causing hematuria even in teenage patients. 
This is especially important since an in- 
creasing incidence of genitourinary tumors, 
including primary ureteral tumors, has been 
reported. 

Our experience with 21 previously unre- 
ported cases is summarized and compared 
with 1,000 previously reported cases of pri- 
mary ureteral tumors. 


Peter H. Arger, M.D. 

Department of Radiology 

Hospital of University of Pennsylvania 
3400 Spruce Street 

Philadelphia, Pennsylvania 19104 
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BENIGN PROLIFERATION PROCESSES PRESENTING 
AS MASS LESIONS IN THE URINARY BLADDER* 


By ROBERT H. DANN, PETER H. ARGER and HORATIO T. ENTERLINE 


PHILADELPHIA, PENNSYLVANIA 


ji hos benign proliferative lesions of the 
urinary bladder, cystitis cystica and 
cystitis glandularis, are frequently confused 
with bladder tumors cystoscopically.5:!*-?! 
That these lesions may present roentgeno- 
graphically as masses within the bladder, 
often indistinguishable from tumor, 15 less 
well known. Although mention of scattered 
cases with positive roentgenographic find- 
ings has been made in the urologic litera- 
ture, only one previous article in the En- 
glish language radiologic literature de- 
scribes the roentgenographic appearance of 
one of these lesions.‘ 

Our interest in these conditions was pro- 
voked by 2 recent cases in which there were 
large filling defects in the bladder indis- 
tinguishable from tumor (Fig. t, 47 and В; 
and 2, 4-С). Brief reports of these 2 pa- 
tients are presented. 





t 


ча 


REPORT OF CASES 


Case I. А 52 year old male presented with a 
I year history of dysuria, frequency, hesitancy, 
occasional hematuria, and straining at urina- 
tion. Four months prior to admission, gross 
hematuria developed. Two bladder biopsies at 
another hospital showed no tumor, although 
this was strongly suspected from the cysto- 
scopic appearance. Àn intravenous urogram ob- 
tained 3 months prior to admission was 
strongly suggestive of a bladder tumor (Fig. 
14). Cystoscopy and biopsy of an apparent 
tumor in the dome of the bladder showed only 
cystitis cystica histologically. Review of the 
biopsies from the patient's previous hospitaliza- 
tion also showed onlv cystitis cystica. However, 
review of the patient's intravenous urogram 
strongly suggested extrinsic invasion by tumor. 
A repeat bladder biopsy revealed mucin-pro- 
ducing adenocarcinoma of the bladder with 
invasion of the muscle layer. A subsequent 





Ктс. 1. Case 1. (4) There is an irregular filling defect in the right side of the dome of the bladder outlined 
by arrows. Three biopsies of this mass revealed only cystitis cystica. Not well shown in this reproduction 
is a contiguous soft tissue mass, suggesting that the findings were due to invasion by an extrinsic tumor. 
(B) A subsequent barium enema examination demonstrates an ulcerated neoplasm of the rectosigmoid 


in the area of the above soft tissue mass (arrow). 


* From the Departments of Radiology and Pathology, Hospital of the University of Pennsylvania, Philadelphia, Pennsylvania. 
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barium enema examination (Fig. 1B) demon- 
strated a lesion at the rectosigmoid junction 
strongly suggestive of a carcinoma of the colon. 
Subsequent abdominal exploration disclosed a 
sigmoid adenocarcinoma with direct extension 


Fic. 2. Case п. (4) The bladder is elongated 
and the trigone elevated. Large, polypoid 
filling defects can be seen at the base of the 
bladder (arrows). (B) The relatively radio- 
lucent fat density of the soft tissues 18 out- 
lined by the hollow arrows on both sides of 
the pelvis. There is bilateral distal tapering 
of the ureters and hydroureter. Again, the 
large, polypoid filling defects in the region of 
the trigone and bladder neck are demon- 
strated (solid arrow). This mass proved to 
be cystitis glandularis on biopsy. (C) The 
same proliferative process in the pelvis re- 
sponsible for the elongation of the bladder 
can be seen elongating, narrowing, and 
elevating the sigmoid (arrows). The roent- 
genographic findings in the pelvis are virtu- 
ally diagnostic of pelvic lipomatosis. 


and invasion of the bladder. An anterior resec- 
tion, partial cystectomy, and uretero-ileostomy 
were performed. 

Comment. Much of the deformity in the above 
case could be due to invasion of the bladder 
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TABLE Í 


ALL PATIENTS 











No. with Symptom Per 
or Condstion/Total Cent 
Cystitis cystica 
Infection 6/15 40 
Dysuria | ога" 50 
Hematuria 8/12* 67 
Obstruction 5/15 33 
Tumor wis 47 
Exstrophy 1/15 7 
Cystitis glandularis 
Infection 6/10 60 
Dysuria | 3/9* 33 
Hematuria 6/g* 67 
Obstruction 3/9* 33 
Tumor 3/9* 33 
Exstrophy 1/10 10 


“Documentation of presence or absence of this associated 
symptom or condition not available from patient records in 1 or 
more cases. 


wall by the colonic adenocarcinoma. However, 
this apparent tumor was biopsied on 3 different 
occasions with the histologic finding of cystitis 
cystica only. This strongly suggests that the 
bulk of the mass within the bladder is due to 
this proliferative lesion. 


Case 11. A 30 year old male presented for 
evaluation of a “bladder tumor.” The patient 
was essentially well until 8 years prior to admis- 
sion, when he experienced the sudden onset of 
painless hematuria. He was admitted to another 
hospital, where cystoscopy reportedly showed 
no abnormality. He did well until 2 months 
prior to admission, when another episode of 
gross, painless hematuria occurred. Cystoscopy 
was again performed at another hospital and a 
“large bladder tumor” was seen. The patient 
was referred to the Hospital of the University 
of Pennsylvania, where intravenous urography 
demonstrated multiple large masses in the base 
of the bladder with elevation of the trigone sug- 
gesting a bladder tumor (Fig. 2, 4 and B). The 
bladder was also elongated and surrounded by 
tissue of fat density. An elongation and de- 
formity of the rectum were subsequently dem- 
onstrated by barium enema examination (Fig. 
2C). These roentgenographic changes were felt 
to be virtually diagnostic of pelvic lipomatosis,? 
although biopsy proof is lacking. 

Cystoscopy and biopsy of what was thought 
to be a large bladder tumor were done with 
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subsequent histologic diagnosis of cystitis 
glandularis. It was thought that the tumor mass 
had not been adequately biopsied. An open 
biopsy 4 days later showed several peduncu- 
lated lesions in the region of the bladder neck 
and trigone. Frozen section again showed only 
cystitis glandularis. This was confirmed on per- 
manent sections of the biopsied material. The 
patient was placed on antibiotics and dis- 
charged. He has done well subsequently. A 
repeat urogram § months later showed no 
change in the appearance of the bladder or 
pelvic viscera. 


These 2 cases prompted a review of all 
patients in whom the diagnosis of either 
cystitis cystica or cystitis glandularis had 
been pathologically documented at the 
Hospital of the University of Pennsylvania 
over the past 17 years. 


MATERIAL AND RESULTS 


There were 23 patients in whom the 
biopsy diagnosis of cystitis glandularis or 
cystitis cystica was made at this Hospital 
since 1954: 13 had cystitis cystica; 8 had 
cystitis glandularis; and 2 had both lesions 
concurrently. Of the total of 23 patients, 21 
had excretory urograms available for re- 
view. Of these, 7 (33.3 per cent) had posi- 
tive findings consisting of filling defects in 
the bladder, due entirely, or at least in part, 
to cystitis glandularis or cystitis cystica. Of 
the 7 patients in whom there were filling 
defects attributable to these lesions on ex- 
cretory urography, 3 had cystitis glandu- 
laris, 3 had cystitis cystica, and 1 had both 
conten simultaneously. This incidence 
of positive roentgenographic findings was, 
to us, surprisingly high. 

A summary of the frequency of associ- 
ated conditions and symptoms in our pa- 
tients 1s given in Table r. A similar sum- 
mary, restricted to the patients in whom 
there were positive findings on urography, 
is presented in Table п. Although the num- 
bers are too small to be statistically sig- 
nificant, it is obvious that there is no ap- 
parent difference in the frequency of associ- 
ated symptoms and conditions between 
those patients with, and those without, 
positive roentgenographic findings. 
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DISCUSSION 


Both of these lesions are felt to represent 
metaplastic changes in the bladder epithel- 
ium induced by a wide variety of irritable 
or noxious stimuli.95:12.1,15,16,18,21,25. A mi- 
nority of authors feel that they may oc- 
casionally derive from embryonic rests.!? 21.25 
An outline summary of the supposed patho- 
genesis of these lesions and their relation- 
ship to other metaplastic changes of bladder 
epithelium, is presented in Figure 3. Many 
authors feel that cystitis glandularis repre- 
sents a further degree of metaplasia than, 
and can evolve from, cystitis cystica.!2:3:18:2 
Both conditions are frequently associated 
with a variety of symptoms and conditions 
including dysuria, hematuria, infection, ob- 
struction, and tumor.?-*!?? Both lesions 
are frequently found in association with 
exstrophy of the bladder? As mentioned 
previously, both conditions, particularly 
cystitis glandularis, can be, and often are, 
mistaken for bladder tumors at cystoscopy. 
Cystitis glandularis can even be confused 
histologically with adenocarcinoma of the 
bladder. Although there exist many simi- 
larities between the 2 conditions, there are 
important differences. 

Cystitis cystica appears cystoscopicallv 
as multiple sharply circumscribed, rounded, 
translucent submucosal beads, varying in 


TABLE II 


PATIENTS WITH POSITIVE EXCRETORY UROGRAMS 








No. of Patients 








with Symptom or Per Cent 
Condition /Total 
Cystitis cystica 
Infection 1/4 26 
D ysuria I/4 25 
Hematuria afan 67 
Obstruction 1/4 26 
Tumor 1/4 26 
Cystitis glandularis 
Infection da 50 
Dysuria 1/4 25 
Hematuria 279" 100 
Obstruction 1/4 2 
Tumor 1/4 25 


———— 


! * Documentation of presence or absence of symptom or condi- 
tion not available from patient records in 1 or more cases. 
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16. 3. Outline summary of the pathogenesis of vari- 
ous forms of bladder epithelial metaplasia and neo- 
plasia. The degree of metaplasia increases from 
leukoplakia through cystitis glandularis. 


CYSTITIS CYSTICA«- - -Embryonic 
,Rests? 





|. k 
CYSTITIS GLANDULARIS 


color from pearly to yellow-brown... 
These may vary in size from 1 mm. to 3 
cm.' Cystitis cystica most often occurs in 
the trigone and/or bladder neck, but may 
occur anywhere in the bladder. 

Cystitis glandularis has a distinct cysto- 
scopic appearance which varies with loca- 
tion. The majority of these lesions also 
occur in the vesical neck and trigone. Here 
the lesions are irregular mamillated eleva- 
tions separated by deep ridges which lack 
the translucency of cystitis cystica and are 
sharply demarcated from the surrounding 
normal mucosa.*7** The second appear- 
ance, characteristic of those lesions occur- 
ring high in the dome of the bladder, is that 
of fleshy, villous-like proliferations, which 
may be confluent or be separated from each 
other by normal mucosa.*? These lesions 
may reach a size of up to several centi- 
meters. 

Cystitis cystica has an extremely high 
(9O to 95 per cent) association with infec- 
tion, obstruction, tumor, bladder calculi, 
or ureteral obstruction or stasis.” Approx- 
imately о per cent have either current evi- 
dence of, or a history of, infection." Kaplan 
and King" felt, on the basis of personal ex- 
perience, that the presence of cystitis cys- 
tica in children identifies patients who are 
likely to have infections which are difficult 
therapeutic problems. Although cystitis 
glandularis also has a high association with 
these irritant factors, the association with 
infection is appreciably less than is the 
case with cystitis cystica.*!*?* Only cystitis 
glandularis has been reported to cause uni- 





16. 4. Close-up of excretory urogram trom а 72 year 
old male with a chief complaint of hematuria. 
There is a filling defect in the left trigonal area 
which was thought to be a bladder tumor (arrow). 
Biopsy showed cystitis cvstica. 

lateral or bilateral hydronephrosis.” =+! 

Cvstitis glandularis may present as urinary 

obstruction in otherwise healthy young 

males without any associated pathology." 

It may, as in our Case 11, also present as 

painless hematuria in this same group of 

patients.’ 
Manv authors feel that both lesions are 
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potentially premalignant.?15?? Although 
cystitis cystica Is theorized to be premalig- 
nant, this has never been proven. However, 
there have been 2 well documented cases of 
cystitis glandularis developing into an 
adenocarcinoma of the bladder. ?* Many 
authors have reported the histologic ap- 
pearance of adenocarcinoma developing 
adjacent to areas of cystitis glandu- 
laris.^19.2522.?* Both cystitis glandularis and 
adenocarcinoma may present with the 
unique symptom of constant elimination ot 
mucus during, and or following, voiding." ^ 

Because cvstitis glandularis is potentially 
premalignant, and because it may cause 
ureteral obstruction, many authors feel that 
this lesion should be treated by fulguration 
and/or resection. Patients should be fol- 
lowed closely bv both cystoscopy, and, 
when indicated, repeated biopsy. Occasion- 
ally, cystectomy may be needed for relief 
of ureteral obstruction. However, the usual 
treatment for both cystitis cystica and 
cystitis glandularis is the specific treatment 
of the underlying infection and/or obstruc- 
tion. 


ROENTGEN APPEARANCE 


Both cystitis cystica and cystitis glandu- 





Fic. 5. A 56 year old male with a chief complaint of urinary hesitancy, dribbling, and nocturia. (4 and B) 
Excretory urograms demonstrate a left ureterocele with a filling defect attached to the lower pole of the 
ureterocele (arrows). This lesion proved on biopsy to represent both cystitis cystica and cystitis glandularis. 
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laris may present as filling defects in the 
urinary bladder on excretory urography. 
Several cases, demonstrating such findings, 
have been published i in the urologic litera- 
сиге, 551527 Deformity and irregularity of 
the trigone have also been demonstrated.’ 
Grieve!’ reported 2 cases of cystitis cystica 
associated with active infections. Both had 
Cy stic changes in the bladder wall mimick- 
ing a bladder tumor on excretory urog- 
raphy. These completely disappeared, both 
cystoscopically and roentgenographically, 
with successful treatment of ж Ие 
tions. The roentgenographic appearance of 
these lesions has varied from a single large 
filling defect, as in our Case 1 (Fig. 1/4), 
to multiple small, rounded filing de- 
fects similar to our ase п (Fig. 2, 4 and 
В). 

Only cystitis glandularis has been ге- 
ported as a cause of obstructive urop- 
athy.2-51215?! These lesions occurred at or 
near the trigone causing either unilateral 
or bilateral hydroureter and pvelocaliecta- 
sis. This appearance, plus frequent associa- 
tion with hematuria, explains why the le- 
sion 1s readily mistaken for a bladder tu- 
mor. 

Brogdon et al.“ 
either disease in the radiologic literature in 
1965. They described roentgenographic 
changes in the urinary bladder due to cysti- 
tis glandularis. Of 14 cases, only 3 per- 
mitted evaluation of the roentgenographic 
hndings: 5 patients had multiple rounded 
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FIG. 6. A 


71 year old female with bladder infection. 
There is a filling defect at the right base of the 
bladder which was thought to represent a bladder 


tumor on excretory urography (arrow). Cystos- 
copy and biopsy of this lesion demonstrated cysti- 
tis glandularis. 


filling defects in the bladder; 2 had uni- 
lateral hydroureter and hydronephrosis. 
All 7 of our patients had filling defects in 
the bladder clearly attributable to one or 
both lesions. These were either within the 
lumen of (Fig. 5, 4 and В; 7, 4 and В; and 
8), or protruding from one wall of (Fig. 14; 
2 and E: 4; and 6) the bladder. ‘The 
majority were in the region of the trigone 
or ureteral orifices, although lesions also 
occurred elsewhere. In addition to tu. 


mor, the lesions might mimic radiolucent 
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Fic. 7. Patient with bladder infection and pelvic prolapse. There are multiple rounded filling defects in the 
left Баве of the bladder in both the anteroposterior (4) and oblique (B) views (arrows). Cystoscopy dem- 
onstrated a pedunculated tumor approximately 2 cm. in size to the left of the trigone. Biopsy showed 
cystitis glandularis. 


Robert H. 





liG. 8. A 66 year old female complaining of frequency 
and urgency of 6 months’ duration. There is a 
small filling defect in the rizht side of the bladder 
(arrow). A “papilloma” was found in this same 
area at cystoscopy and excised. The pathologic 


diagnosis was cystitis cystica. 


stone, blood clot, bullous cystitis, or foreign 
body. Our Case m is the first known re- 
ported instance of coincidental cystitis 
glandularis and pelvic lipomatosis—an- 
other benign condition which mimics neo- 
plasm.” 

Except when ureteral obstruction exists, 
cystitis glandularis appears identical to 
cystitis cystica. It should be emphasized 
that both lesions may occur in otherwise 
healthy young patients, not in the usual 
cancer age group. The finding of a tumor" 
in such a patient should alert the radiologist 
as to the possibility that this could instead 
represent one of these benign bladder le- 
sions. Cystoscopy and biopsy are required 
for definitive diagnosis. 

SUMMAR) 

Two benign, proliferative lesions of the 
urinary bladder—cystitis cvstica and glan- 
dularis—-are briefly discussed. 

These lesions can mimic bladder tumors 
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and other filling defects roentgenographic- 
ally and cystoscopically. 

Seven of 21 cases had filling defects of 
the bladder on excretory urography. One 
represents the first known report of a co- 
incidental occurrence of cystitis glandularis 
and pelvic lipomatosis. 

Because of their frequent association 
with bladder tumors, careful follow-up ot 
patients with these lesions is necessary. 
The radiologist should be aware of the 
roentgenographic appearance and clinical 
significance of these lesions. 


Robert H. Dann, M.D. 
130 Maple Street 
Springfield, Massachusetts 01103 
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MALACOPLAKIA OF THE URINARY TRACT* 


By С. B. ELLIOTT, F.R.C.P. (C), F.R.C. PATH., P. J. MOLONEY, F.R.C.S. (C), and 
J. G. CLEMENT, Е.К.С.Р. (C) 


VANCOUVER, BRITISH COLUMBIA 


ALACOPLAKIA was recognized as a 

new entity microscopically, long be- 
fore suitable procedures were available for 
clinical diagnosis.'§ The smooth, vellowish- 
white, hemispheric mammillations may 
stud surfaces of the genitourinary tract, 
usually appearing in persistent coliform 
infections. They are composed exclusively 
of unusual foam cells? (Hansemann cells). 
Their characteristic is the presence of round 
bull’s eye, or target inclusions in cyto- 
plasm. These mimic a second nucleus very 
closely in size, except that they have ad- 
sorbed phosphate and iron, which are de- 
monstrablehistochemically (Michaelis-Gut- 
mann bodies). The transitional epithelium 
remains intact over these hemispheric ac- 
cumulations, which may show a rim of 
superficial hemorrhage in this early phase 
and bleed. Then they soften slowly, healing 
individually over a period of months, and 
dimple centrally. The lesions graduallv be- 
come thin flat plaques, with a very charac- 
teristic ringed “moon crater" appearance 
on cystoscopy. It is this late phase which is 
best known clinically. 

Although there are only approximately 
120 individual instances of malacoplakia 
reported, ?! we believe that the condition is 
not rare. One was recognized in our large 
genitourinary service before 1970, but 4 
have been found since. As there are few 
illustrations of the radiology,**? and dis- 
cussions of radiologic appearances аге rare,’ 
we reviewed these 5 instances in retrospect 
for differential diagnostic features. 


THE EVOLUTION IN COMPARATIVE 
RADIOLOGIC AND CYSTOSCOPIC 
FEATURES 


In malacoplakia of bladder the waxing 


phase produces smooth, discrete, domed 


١ 


filling defects, which are usually multiple. 
While these are not more than 5 mm. in 
diameter, their radiologic appearances are 
inseparable from those of cvstitis cvstica. 
Characteristically, malacoplakia is yellow 
on cystoscopy, and the overlying epithe- 
lium remains intact. Malacoplakic nodules 
may grow to 2.5 cm. in diameter. Should 
they be apparently solitary or few in 
number, thev may then mimic neoplasm, 
which lacks the vellow color on cystoscopy 
(Fig, 1—3). 

The only other nodules we know which 






KA 
Кс. 1. Case I. The excretory urogram shows moder- 
ate dilatation of the proximal and distal right 


ureter. Multiple scalloped and nodular filling 
defects distort the whole bladder surface. 


* From the Departments of Pathology and Radiology, and Division of Genito-Urinary Surgery, Vancouver General Hospital and 
University of British Columbia, Vancouver, British Columbia, Canada 
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are yellow are localized amyloid plaques of 
bladder.’ Generally these are single or very 
few in number, and evolve by ulcerating as 
their vessels are affected. Otherwise, thev 
are distinguishable only by biopsy. 

Malacoplakia has a tendency to in- 
volve the lower ureter and adjoining tri- 
gone. This is also a site of predilection for 
endometrioma of bladder. The covering 
epithelium remains intact over this lesion 
also, but 1t 1s usually lobulated and pallid. 
In addition, spontaneous resolution occurs 
only after the menopause. Clinically, both 
lesions are associated with presenting 
symptoms of terminal hematuria and ob- 
structive hydronephrosis. In our Case I1, 
malacoplakic infiltrates of the lower ureter 
made insertion of a catheter very difficult. 
Mucosal filling defects were finally shown 
in the distal two-thirds of the ureter (Fig. 
4 and $). The terminal ureteric segment 
was resected, with the adjoining trigone, 
producing relief. However, 2 vears later the 
chronic pyelonephritic process had pro- 
gressed and the nonfunctioning right kid- 
nev was then removed. Only a solitary 3 
mm. malacoplakic nodule remained in the 
ureter at this time. 

We note here that prominent scarring or 
stenosis 1s not to be expected as a residuum 
of malacoplakia. This lesion remains char- 
acteristically nonfibrogenic and superficial. 
When it heals, the foam cells resolve com- 
pletely. 

Where malacoplakic filling defects in 
bladder are multiple, and reach a large size, 





liG. 2. Case т. Postvoiding excretory urogram shows 
multiple smooth nodular filling defects reaching 
2.6 cm. in diameter. 
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Fic. 3. Case 1. Cystogram shows asymmetric outline 
and smooth filling defects on the right side. 


their radiologic appearances are identical 
with those of bullous cystitis. This latter 
condition 1s likely to occur temporarily in 
the bladder dome, rather than the base. It 
is often associated with inadvertent injury 
from deeply inserted catheters, over which 
the decompressing bladder “tents.” When 
associated with acute cvstitis, the trigonal 
epithelium is the most firmly attached and 
least likely to vield to bullous edema. With 
bullous cvstitis of either tvpe, the clinical 
resolution, with treatment, is rapid. Large 
malacoplakic filling defects may occur anv- 
where in the bladder, and the largest have 
been ballotable with the cystoscope.* Heal- 
ing occurs spontaneously, but slowly over a 
period of months, when the nodules become 
soft, are flattened, while still remaining 
nonulcerated, and finally they umbilicate. 
We are not aware of any demonstration of 
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ic. 4. Case п. Retrograde pyelogram shows multiple 
contiguous shallow filling defects in the distal twc- 
thirds of the right ureter. Distinct right hydro- 
nephrosis and mild hydroureter are present. 


the radiologic counterpart to this serial 
cystoscopic evolution. Cystograms in nu- 
merous oblique views, and double contrast 
techniques could improve radiologic assess- 
ment in estimating the stage in the natural 
history of the condition. However, cvs- 
toscopy and biopsy are usually sufficient. 

The later umbilicated lesions, which have 
been characteristic (Fig. 11) for so long on 
cystoscopy, become so flat that they may 
not be demonstrable radiologically. While 
the condition 1s focally self-limiting, healing 
in one area is often accompanied by the ap- 
pearance of nodules in adjoining sites. In 
our Case iv, where there was persistent 
coliform bacilluria, 5 crops of nodules were 
seen in differing locations on cystoscopic 
examinations repeated over a 2 year period. 
Case v showed 3 similar recurrences over 9 
months of observation. Cowie and Whit- 
aker* reported 1 instance, where there had 
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been persistence, and passage of pseudo- 
tumor fragments, over 8 years.‘ 

Eventual spread of malacoplakia to the 
ureters and renal pelves has been reported 
in a number of cases. There are very few 
radiologic appearances published, but in all 
the nodules have been small and multiple 
giving a most characteristic appearance 
(Fig. 5-8). The rounded filling defects тау 
stud the entire pelvicalyceal and ureteric 
surfaces. They are somewhat flatter than 
ureteritis cystica and not so sharply de- 
fined. Pyeloureteritis cystica differs chiefly 
in that the filling defects remain hemi- 
spheric, with intervening normal mucosa. 
In this situation the malacoplakic nodules 
tend to coalesce, as can be seen on micros- 
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тс. 5. Case п. A magnification of the distal right 
ureter shows the shallow filling defects to better 
advantage. Note that their contour is not as 
hemispherical as in pyelitis cystica. 
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copy. Kolodny? mentioned the similarity 
in the 2 appearances radiologically, but we 
think that they can be differentiated. 

The most important radiologic differen- 
tial diagnosis is exclusion of papillary tran- 
sitional cell carcinomatosis, which often 
has a similar distribution. The papillary 
lesions vary considerably in size, and as 
many are very fine fronds interspersed with 
larger nodules of several millimeters in 
diameter, their margin of filling defect ap- 
pears rougher, irregular or mottled. It may 
be indistinguishable (Fig. 6). 

The longitudinal mucosal folds, which 
may be seen in upper urinary tract infec- 
tions, ureteric reflux, and upon decompres- 
sion of hydronephrosis, are more regular in 
distribution and are longitudinally ar- 
rayed.? Pyeloureteritis emphysematosa can 
be easilv distinguished bv the demonstra- 





Frc. 6. Case ш. Retrograde pyelogram of left ureter 
shows feathery irregularity due to proven malaco- 
plakia simulating papillary transitional cell 
carcinoma. 
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l'1c. 7. Case п. Mammillated subepithelial malaco- 
plakic nodules stud the surfaces of upper dilated 
renal pelvis. The epithelium is characteristically 
intact throughout. These lesions are early. Only 
one shows the umbilication of healing. 


tion of gas in the tissues seen on prelimi- 
nary roentgenograms and by the bizarre 
distortion of the renal pelvis which this 
produces.? While tissue necrosis may occur, 
especially in diabetics, this is not a feature 
of malacoplakia. Tuberculous ureteritis can 
produce granular filling defects, but these 
are usually associated with multiple stric- 
tures and some shortening of the ureter. 
Leukoplakia is not expected to present any 
differential diagnostic problem, for this is 
usuallv a large plaque-like lesion with linear 
wrinkling rather than a multiplicity of 
small nodules. The other temporary, non- 
mucosal, intraluminal defects due to gas 
bubbles, blood clots, and nonopaque calculi 
are excluded by repeat examination. Proxi- 
mal ureteric compression by dilated ure- 





Retrograde pyelogram shows 
calyectasis. Small smooth scalloped filling defects 
stud the calyces and the pelviureteric region. 


Fic. 8. Case ш. 


teral arteries causes multiple sharp extrinsic 
marginal defects easily differentiated from 
those of malacoplakia. 


PATHOLOGIC CORRELATIONS 


The first description of malacoplakia was 
given by Michaelis and Gutmann'* in 1902, 
as umbilicated, whitish-vellow, foam cell 
plaques in bladder with characteristic 
sidero-calcific inclusions on microscopy. 
This is recognizable now as the late phase. 
Clinically, the patients’ histories of dysuria 
are not distinctive; 2 of our cases involving 
bladder had an initial complaint of pain- 
less, terminal hematuria. 

While most reports show good photo- 
micrographic illustrations, there are very 
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few of gross appearances. The late healing 
phase with characteristic "moon crater" 
flat plaques is by far the best illustrated 
(Fig. 11) by Morison.!® Before 1957, of бо 
reported cases 45 were discovered at au- 
topsy and reported chiefly in the German 
literature." By 1956 “а case presented at a 
Pathology Seminar was recognized only bv 
five out of one-hundred-fifty-one partici- 
pants, .. . and eighty-one regarded it as a 
carcinoma. ?* Awareness of the condition 
was stimulated by an Armed Forces In- 
stitute of Pathology slide study set 7L6864. 
This deals with malacoplakia of the urinary 
tract. In Smith's series of 24 cases, com- 
piled at the Institute, one quarter of the 
lesions were firm and therefore presumably 
early phase, not soft as the term “malaco” 
implies. 

The lesions are typically of surfaces, but 
similar foam cells with Michaelis-Gutmann 
bodies have been detected in І case with 
extension of the foam cell reaction from 
renal pelvis into a perinephric abscess.” 
Malacoplakia occurs in bladder, ureter, 
renal pelvis, prostate and testis,’ in that 
order of frequency. 

The condition is sometimes confused with 
renal xanthogranuloma in the literature, 
because both conditions contain foam cells. 
While they may overlap infrequently,! they 
differ in many respects. None of our last 10 
cases of renal xanthogranuloma, on which 





Fic. 9. Case v. Malacoplakia stained by von Kossa 
method for phosphate. Far more calco-spherocytes 
(Michaelis-Gutmann bodies) show than on H&E 
stain. 
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we made a 


comparison, showed any 
Michaelis-Gutmann bodies. This granu- 
loma produces massive, hard scarring 


chiefly in perinephric fat, fixing kidney to 
inferior vena cava or aorta and mimicking 
renal cortical carcinoma. There are no 
radiologic similarities.’ 

As might be expected from the close 
clinical association with coliform and Zero- 
bacter aerogenes infections, some 20 in- 
stances are reported in nongenitourinary 
sites.” The first were associated with ureteric 
fistulas, but the foam cell reaction has been 
seen confined entirely to the intestinal 
tract. It must then be distinguished histo- 
chemically from Whipple's lipody strophy. " 
For example, it has been reported in an in- 
Hammatory polyp of the colon with exten- 
sion into a pericolic abscess,’ confined to 
submucosa of stomach and large intestine,” 
and in an extension of a pelvic abscess to 
groin.?" Gupta ef a/.'? reported an unusual 
case which seemed to have disseminated 
from the genitourinary tract by the blood 
stream, producing tumor-like masses in 
both lungs and vertebrae. 

The origin of the concentrically lami- 
nated bull's eye Michaelis-Gutmann inclu- 
sions was investigated by Terner and 
Lattes.^ The concretions appeared to be 
polysaccharide “not compatible with known 
human mucin ... but compatible with a 
capsular polysaccharide, lipopolvsaccha- 
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lic. IO. Case ш. A histiocytic granuloma with 
fusion giant cell in a pseudotubercle adjoining a 
minute focus of calcification in malacoplakia of 
renal pelvis. 
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Fic. 11. Late malacoplakia of bladder showing the 
characteristic umbilicated yellow plaques, from a 
6 year old patient with recurrent pyelonephritis. 
(Reproduced with permission from the Tourna! of 
Pathology and Bacteriology.1?) 


ride, or endotoxin of micro organisms." 
Loele,'* and later Bleich and Konikov,? 
“showed that similar calcific spheroids 
could be produced on incubating E. coli 
with urine and blood." The latter 2 media 
do not seem now to be essential compo- 
nents.?? Michaelis-Gutmann bodies have 
been found outside foam cells, but more 
frequently inside cell cytoplasm. The foam 
cells may contain bacterial debris and red 
cells. However, electron microscopic stud- 
ies, while supporting origin from phago- 
cytosed material, tend to exclude red cell 
debris as the source of the inclusions, as 
their ferritin content is minimal. 92 

The so-called “characteristic basophilia" 
of the sidero-calcific inclusions on hema- 
toxylin stain is due to its affinity for the 
iron and perhaps calcium eventually ad- 
sorbed to the acid bacterial lipid polysac- 
charide substances. Other ions are also 
absorbed. For example, Gomori reported 
that the von Kossa procedure used for dem- 
onstration of calcium was “in reality a 
method for phosphates which is virtually 
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the only form inorganic calcium takes in 
mammalian tissues.’ [n diagnostic prac- 
tice the spheroids are difficult to see on H 
and E stain, and far more are detectable 
histochemically (Fig. 9 and 10). 

Varying associations with other condi- 
tions are reported. All appear to have been 
coincidental. We think that confusion in 
the past with tuberculosis or sarcoidosis’ 
was very understandable. In malacoplakia 
dense histiocytic clusters, simulating tuber- 
culoid granulomata, do appear containing 
scattered giant cells and microscopic cal- 
cification. Tubercle bacilli are not found in 
these on search using sensitive fluorescent 
techniques (Fig. 10). Malacoplakia may 
concur with genitourinary tuberculosis as 
in our Case 111, who had successful chemo- 
therapy for tuberculous epididymitis, tem- 
porary tuberculous bacilluria, and a subse- 
quent persistent coliform cystitis. Ingeni- 
ous suggestions were made in the past con- 
cerning the Michaelis-Gutmann inclusion 
bodies; for example, that they were crypto- 
coccal, coccidioidal, granular cell myo- 
blastoma," due to the action of coliform 
bacilli stimulating growth in pre-existing 
adrenocortical rests, etc. The difficulties 
of excluding these exotic possibilities have 
probably reduced the reasonable frequency 
of reporting of malacoplakia. 

As persistent coliform infections of the 
genitourinary tract are common, the prob- 
lem still remains why few seem to provoke 
this unusual localized and persistent sub- 
epithelial foam cell reaction. The intact 
transitional epithelium presumably pro- 
tects the foam cells from dispersion. Only 
minimal puncture of a nodule by a ure- 
teric catheter is sufficient to accelerate local 
resolution from our experience. 


SUMMARY 


Malacoplakia appears as dome-shaped 
yellow nodules which stud the surfaces of 
the genitourinary tract. Throughout their 
evolution the overlying epithelium remains 
intact. In early phases they simulate pyelo- 
cystitis cystica, which is usually far more 
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discrete. The malacoplakic nodules grow to 
2.5 cm. diameter in bladder and then re- 
semble bullous cystitis, or if single they 
simulate tumor or endometrioma. Only 
isolated amyloid nodule of bladder, how- 
ever, is also yellow. 

As malacoplakic nodules heal, they do so 
individually, and have an umbilicated 
moon-crater appearance which 1s quite 
characteristic. Crops of lesions may appear 
over several years of observation. Final 
healing is without scarring. 

The various radiologic features and cys- 
toscopic and pathologic correlations are re- 
viewed from studies on § instances. 


G. B. Elliott, M.B., F.R.C. Path. 
Vancouver General Hospital 

855 West 12th Avenue 
Vancouver 9, British Columbia 


Canada 


We are most grateful to Dr. L. R. Wil- 
liams for material and surgical information 
on Cases п and ш, and to Dr. G. J. Anken- 
man on Case Iv. 
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COWPER'S GLANDS IN THE URETHROGRAM* 


By GUIDO CURRARINO, M.D., and FOSTER FUQUA, M.D. 


DALLAS, TEXAS 


HE ~~ bulbourethral or Cowper's 
glands! ?7.?:11.1? are a pair of pea-sized 
bodies situated behind and on each side of 
the membranous urethra between the 2 
fascial layers of the urogenital membrane 
among the fibers of the membranous ure- 
thral sphincter (Fig. 1). They are of the 
compound tubulo-alveolar type and are 
made up of a number of lobules, each 
drained by a ductule. The lobular ductules 
promptly unite to form 2 single main ducts, 
| for each gland. The 2 main ducts are di- 
rected forward and slightly medially, and in 
their rather long course—3 to 4 cm. in the 
adult—they first pierce the inferior layer of 
the urogenital membrane and then con- 
tinue for I to 1.5 cm. through the substance 
of the bulb of the corpus spongiosum. Thev 
then enter the ventral wall of the perineal 
bulbous urethra, where thev course sub- 
mucosally for 2 to 2.5 cm. to exit in the 
urethra just in front of the triangular liga- 
ment by 2 very small openings located one 
on each side of the midline. The bulboure- 
thral glands arise during the gth week of 
fetal life as 2 epithelial sprouts from the 
posterolateral wall of the urogenital sinus 
at the beginning of the future anterior 
urethra. They are the homologue of the 
Bartholin's glands in the female, and are 
considered as accessory male sex glands. 
During ejaculation thev discharge a clear 
fluid which acts as a lubricant and as a 
vehicle for the spermatozoa, and which is 
said to contribute to semen coagulation. 
Opacification of these structures bv void- 
ing or retrograde urethrography is an un- 
common finding, even during forceful retro- 
grade filling of the urethra. Only a few 
references to this phenomenon could be 
found in the literature. Some of the cases 
are recorded under the heading of Cowper's 








ducts and glands, others are classified. as 
congenital urethral diverticula. 

Brodney and Robins? reported an in- 
stance of opacification of an infected right 
Cowper's duct and gland bv retrograde 
urethrography in an adult, with persistence 
of the contrast material (lipiodol) within 
the channel for 4 years. Gaca, and Hodson 
and Edwards? each published an excellent 
example of urethrographic opacification of 
the left Cowper duct and gland in adult 
males who had a more distal urethral stric- 
ture. Two other cases of opacification of 
Cowper's ducts, but not of their glands, 
also in adults with a more distal urethral 
stricture, have been illustrated.!?:? 

In a urethrographic study of “congenital 
urethral diverticula,” Edling* reported on 
24 patients, mostly children, who had a 
channel or pouch originating from the floor 
of the bulbous urethra which he interpreted 
as dilated Cowper’s ducts and glands. He 
divided the lesions into 2 main groups with 
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liG. 1. Diagram of ће location of the normal Cowper 
glands and ducts, lateral and anteroposterior 
aspect. 


* From the Departments of Radiology and Urology, the Children's Medical Center and the University of Texas (Southwestern) 


Medical School, Dallas, Texas. 
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transitional forms: the globular type con- 
` sisting of rounded or oval cavities up to 
3X6 cm. in size, originating from the ven- 
tral surface of the bulbous urethra com- 
monly as a wide neck; and the tubular type 
consisting of tubular structures or channels 
originating from the same area of the ure- 
thra and coursing backward directly below 
and parallel to the urethra. Most of the 
channels were located on either side of the 
midline. Some were only slightly larger than 
normal Cowper’s ducts, while others reached 
considerable size. Kjellberg e£ al., in a dis- 
cussion of urethral diverticula, described 7 
children with urethrographic findings simi- 
lar to those reported by Edling* and came 
to the same conclusion as to etiology. In 
addition, both Edling* and Kjellberg ef al. 
suggested that most of the so-called diver- 
ticula originating from the ventral surface 
of the bulbar urethra probably represent 
dilated Cowper's ducts and glands, usually 
on a congenital basis. The same opinion is 
shared by Williams and Retik in a more 
recent paper on congenital diverticula of 
the urethra, where some observations simi- 
lar to those reported by Edling* and by 
Kjellberg e£ 27.5 are described. 

To the above reported material we wish 
to add 10 similar examples of opacification 
of Cowper's ducts discovered as an inciden- 
tal finding during routine voiding cysto- 
urethrography. These patients will be de- 
scribed and illustrated in order of increas- 
ing size of the urethral “diverticulum.” 


REPORT OF CASES 


CASE 1. J.B., a 74 year old male, had a long 
history of recurrent urinary tract infections. He 
underwent a complete urologic survey including 
excretory urography, voiding cystourethrogra- 
phy and cystourethroscopy. No abnormalities 
were demonstrated, except for minimal reflux 
into the lower left ureter and the urethro- 
graphic findings shown in Figure 24. Identical 
findings were observed 1 year later. 


CASE п. D.K., a 5 year old male, was investi- 
gated because of persistent enuresis. A urologic 
work-up including excretory urography, void- 
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ing cystourethrography and cystourethroscopy 
showed nothing unusual, except for the uro- 
graphic findings illustrated in Figure 2B. 


Case ш. M.W., a 13 year old male, was in- 
vestigated following an episode of hematuria. 
All the findings were within normal limits, 
except for the urethrogram shown in Figure 2C. 


CASE ту. A.S., a 7 year old male, was investi- 
gated for persistent enuresis with day-time 
frequency and urgency. A urologic work-up, 
including urinalysis, excretory urography, void- 
ing cystourethrography and cystourethroscopy 
showed no abnormalities, except for right vesi- 
coureteral reflux, a patulous right ureteral orifice 
апа the urethrographic finding illustrated in Fig- 
ure 2D. 


Case v. J.N., a 64 year old male investigated 
because of persistent enuresis, had a normal 
excretory urogram, voiding cystourethrogram 
and cystourethroscopic findings, except for the 
changes illustrated in Figure 2E. Identical 
findings were demonstrated 1 year later. 


Case vi. E.L.P., a 31 year old male with 
many episodes of epididymitis in the past, was 
found to have a retrovesical mass and a non- 
functioning left kidney by excretory urography. 
A voiding cystourethrogram showed no abnor- 
malities, except for the findings illustrated in 
Figure 2F. Further investigation and surgical 
exploration disclosed a dysplastic left kidney 
with the left ureter drained ectopically into the 
left seminal vesicle. 


CASE уп. K.T., a 10$ year old male, under- 
went a urologic investigation because of 
enuresis. All of the results were within normal 
limits, except for the urethrographic findings 
shown in Figure 2G. 


Case уш. R.M., a 74 year old male, was 
admitted to this hospital because of cervical 
lymphadenopathy of 3 weeks’ duration which 
was subsequently found to be due to Hodgkin’s 
disease. The excretory urogram showed some 
deviation of the ureters due to enlarged para- 
aortic lymph nodes, and a voiding cysto- 
urethrogram was normal, except for the find- 
ings illustrated in Figure 2H. A voiding cysto- 
urethrogram 2 years later showed similar find- 
ings. 


iG: 
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Guido Currarino and Foster Fuqua DkcEMBI R, 1972 





(4-7) Urethrograms of Cases 1-x. The arrows point to the urethral diverticula interpreted as 
dilated ducts of Cowper's glands. 
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CasE 1x. P.B., a 10$ year old male, has had 
recurrent urinary tract infections during the 
preceding 3 years. A urologic investigation in- 
cluding excretory urography, a cystourethrog- 
raphy and cystourethroscopy, showed de- 
creased renal function bilaterally, considerable 
bilateral hydronephrosis and hydroureter, and 
trabeculated bladder without vesicoureteral 
reflux or lower urinary tract obstruction, plus 
the urethrographic findings illustrated in 
Figure 2/. A neurologic examination and 
myelography showed normal results. 


CasE X. G.C. was first seen in this institution 
at the age of 15$ years for a left orchiopexy. 
He was known to have a neurogenic bladder 
secondary to a myelomeningocele for which he 
had worn a condom catheter for several years. 
A urologic survey prior to the orchiopexy re- 
vealed a normal renal function and normal 
upper tracts by excretory urography. The 
voiding cystourethrogram showed a mildly 
trabeculated bladder without ureteral reflux, 
moderate spasm of the external sphincter, a 
wide neck diverticulum in the ventral surface 
of the scrotal urethra and an additional di- 
verticulum-like channel originating off the 
ventral surface of the bulbous urethra (Fig. 
27). Identical findings were demonstrated 1 
year later. 


DISCUSSION 


This series of patients includes то chil- 
dren ranging from 5 to 153 years of age, and 
à 31 year old man. In all instances the void- 
ing cystourethrogram showed a similar di- 
verticulum-like structure originating from 
the bulbous urethra. All the pouches were 
of the tubular type, when seen in the lat- 
eral projection. In the oblique views of the 
urethra they generally tended to appear 
more globular due to foreshortening. No 
true globular cavities similar to those de- 
scribed by previous authors*?^ were en. 
countered. The channels originated from 
the ventral surface of the perineal portion 
of the bulbous urethra, but not all from the 
same level. Their length varied from a few 
millimeters to 6 cm. and their width from 1 
mm. to 6-8 mm. They coursed backward 
and very close to the undersurface of the 
urethra. In 6 cases they extended backward 
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and around the bulb as far as what was 
thought to be the urogenital diaphragm. 

Although the channels apparently ended 
in a branched duct system in 2 Instances, in 
no case was a definite opacification of 
glandular parenchyma demonstrated. 

In 5 patients, additional anteroposterior 
or very slightly oblique views of the urethra 
were obtained, demonstrating a single chan- 
nel in 3 patients (2 were on the left and i 
the largest of all, was in the midline), and a 
double tract in another patient (1 tract on 
each side of the midline). 

Retrograde urethrography was performed 
in 5 patients with essentially the same find. 
ings, although the channel was seen less 
advantageously with this method ap- 
parently because of overdistention of the 
anterior urethra. 

A cystourethroscopy was performed in 6 
patients and in all cases the urethra was 
found to be “normal.” The openings of the 
ducts were not visualized, even when a spe- 
cial search for them was made, except in 2 
patients in whom they were described as 
dilated. 

The finding under discussion was thought 
to be unrelated to the presenting clinical 
problem and to be of no clinical importance 
at this time. 

Although the nature of these channels is 
not absolutely certain, their site of origin 
and course suggest that they may represent 
dilated Cowper’s ducts. (In 3 Instances the 
channels were very large and appeared to 
Бе in the midline relative to the urethra, but 
this position can be explained by the size of 
the structures.) Because of the age of the 
patients and absence of a more distal ure- 
thral stricture or actual urethral infection, 
the anomaly is presumed to have been of 
congenital origin with the exception per- 
haps of Case x who had worn a condom 
catheter for several years because of his 
neurogenic bladder. 

Other causes are thought to be improb- 
able. Partial urethral duplication is an un- 
likely possibility in that this anomaly oc- 
curs characteristically on the dorsal aspect 
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of the normal urethra. A persistence of 
Müllerian duct derivative or male vagina 
is also unlikely, as the channels in these 
patients originated more distally than 
might be expected of a vaginal primordium, 
as already pointed out by Kjellberg et al. 
In addition, none of the patients had hypo- 
spadias or ambiguous genitalia. An incom- 
plete bulborectal fistula does not occur in 
the absence of imperforate anus, or is ex- 
tremely rare. Contraindicating an acquired 
fistulous tract is the absence of previous 
history of trauma or instrumentation in 
most cases. A fortuitous extravasation of 
contrast medium in the corpus spongiosum 
or between the urethra and the corpus 
spongiosum is not expected to assume à 
smooth tubular configuration, as was ob- 
served here. 


CONCLUSION AND SUMMARY 


The normal anatomy of the bulboure- 
thral glands and ducts and previous roent- 
genographic demonstrations of these struc- 
tures by urethrography are reviewed. 

Ten additional instances of this uncom- 
mon finding are reported, without an obvi- 
ous acquired cause in most cases. 

From this and previous studies, it ap- 
pears that the finding may result from ure- 
thral strictures or infections or, more com- 
monly, from a congenital dilatation of the 
ducts. 

The clinical significance of the anomaly 
seems negligible, except perhaps in more 
advanced cases where stone and infection 
could conceivably complicate the picture. 


Guido Currarino, M.D. 
Children's Medical Center 
1935 Amelia Street 
Dallas, Texas 75255 
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CORRELATION OF ULTRASOUND AND RADIO- 
ISOTOPE PLACENTOGRAPHY* 


By WILLIAM N. COHEN, M.D., TUHIN K. CHAUDHURI, M.D., 
JAMES H. CHRISTIE, M.D., and CLIFFORD P. GOPLERUD, M.D. 


IOWA CITY, IOWA 


CCURATE localization of the placenta 
- А is of considerable importance in the 
hanagement of obstetric patients with 
hird trimester bleeding. In addition, in- 
rmation may be provided to assist in the 
choice of an optimal site for aminocentesis. 
Two of the easily applied placentography 
techniques which are currently available 
émploy the use of radioisotopes? and ultra- 
sound.3® 

‚‚ The purpose of this study is to compare 
the results of these 2 methods with each 
other as well as the findings at cesarean sec- 
tion. 





METHOD 


A group of 41 patients were examined by 
both ultrasound and radioisotope placen- 
tography techniques for this prospective 
study. Twenty-one of these were referred 
to obtain information relative to a specific 
clinical situation, predominantly third tri- 
mester bleeding. The remaining 20 patients 
were scheduled for elective cesarean sec- 
tions and received both examinations 
strictly for the purpose of the study. 

The B-scan ultrasound examinations 
were performed with a synchronized man- 
ual scanner using a 2 MHz transducer. This 
was applied to the patients’ abdomen and 
scanned with a compound arc-sector mo- 
tion. The image was displayed on a storage 
type of oscilloscope and photographed for a 
permanent record. Throughout the exami- 
nations the patients were maintained in a 
supine position with their heads slightly 
elevated. Multiple scans were obtained in 
each patient in both the longitudinal and 
transverse directions with appropriate an- 
gulation from the scanning axis to opti- 
mally display the internal interface of the 
placenta. 


TABLE I 


CORRELATION OF ULTRASOUND WITH RADIOISOTOPE 
PLACENTA SCANS 


(41 patients) 
High- Anterior- Right- 
Malor Postedor Le. OA 
Good 35 34 34 103 
Fair 6 5 7 18 
Poor О 2 о 2 


The radioisotope scannings were рег- 
formed with 2.0-4.0 millicuries Inê" bound 
to serum transferrin,*? except for an occa- 
sional early case in the series in. which 
Tc labeled human serum albumen was 
used. The patients were examined by a dual 
probe rectilinear scanner using 8 inch crys- 
tals in both the supine and lateral posi- 
tions. Therefore, in each patient 4 views of 
the abdomen and pelvis were obtained 
(right and left lateral, anterior and pos- 
terior). 


RESULTS 


The 2 groups of scans were evaluated in- 
dependently of each other. The parameters 
selected correlated the cranial-caudad posi- 
tion of the placenta relative to the uterus 
(scored as High, Mid, or Low), and the 
axial position (scored as predominantly An- 
terior, Posterior, Right or Left). The cor- 
relation was considered as “Good” if the 
parameters were scored in the same man- 
ner; “Fair” if adjacent regions were sub- 
mitted (;.e., High vs. Mid); and “Poor” if 
there was a greater divergence (Table т). A 
well correlated example is illustrated in 
Figure 1, 4-D. 

In the 20 cases with information from 
cesarean sections, the ultrasound correla- 


* From the Departments of Radiology and Obstetrics-Gynecology, University of Iowa Hospitals, Iowa City, Iowa. 
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1G. 1. (4) A midline, sagittal plane ultrasonogram is oriented in a manner analogous to the (В) right lateral 
radioisotope placentagram. The levels of the umbilicus and symphysis are indicated by the horizontal lines 
and large dots respectively. The placenta (P) is well displayed in both examinations. In 4 however, the 
inferior margin is more precisely defined and can be related to the presenting fetal head (Н). 


tion was slightlv better than the radioiso- 
tope (Table 11). In the instance in which it 
did not correlate, the ultrasound examina- 
tion failed to identify an accessory lobe. 
This was detected in the radioisotope scan. 
Of the 5 cases where the radioisotope scan 
did not conform to the surgical findings, 2 
were discrepancies in superior-inferior loca- 
tion, and 3 
criteria these would all have been scored as 
"Fair" correlations. 

The over-all group included 5 proved 
placenta previas. These were all indicated 
by the ultrasound examination, although 
the degree of previa was not accurately 
stated in 2 instances. In 1 case the possibil- 
ity of previa was suggested, but not sub- 
stantiated on a double set-up vaginal ex- 
amination. The patient subsequently had 
an uneventful delivery. 

The radioisotope examinations identified 
4 of these placenta previas, 1 of which 
varied in degree with the surgical findings. 


in the axial location. By our 


The placenta previa which was missed was 
identified on the ultrasound study. An- 
other was suggested, but not verified, by 
vaginal examination or the subsequent 


TABLE LH 





A. CORRELATIONS OF ULTRASOUND AND RADIO- 
ISOTOPE PLACENTA SCANS WITH FINDINGS 
AT CESAREAN SECTION 
(20 patients) 
Good correlation with ultrasound 
Good correlation with radioisotopes 
Good correlation with both 


I9 patients 
15 patients 
I4 patients 


B. CORRELATIONS WITH CESAREAN SECTION WHEN 
ULTRASOUND AND RADIOISOTOPE SCAN CORRELATED 
FAIR OR POOR WITH EACH OTHER IN AT 
LEAST ONE PARAMETER 
(8 patients) 





Ultrasound correlates better 5 patients 
Radioisotopes correlate better I patient 
Specific information not given for pa- 


rameter 1n question 2 patients 
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Ultrasound and Radioisotope Placentography 





FIG. 1. (C) A transverse section ultrasonogram at the level of the umbilicus as well as the (D) anterior 
radioisotope scan further localize the placenta toward the right side of the uterus. 


clinical course. The single false positives 
that occurred, respectively, with each type 
of scan involved different patients. 


DISCUSSION 


Both types of placentography generally 
correlated well with each other as well as 
the observations at cesarean section. The 
slightly better results with ultrasound 
could be attributed to the more precise 
definition of the edges of the placenta and 
the concurrent visualization of the present- 
ing part, thereby allowing the sometimes 
critical relationships between these 2 struc- 
tures to be observed. On the other hand, 
the diminishing blood pool at the tapering 
edge of the placenta creates a gradient of 
scintillation activity which blends with 
that of the uterine wall on the radioisotope 
scan. Therefore, although the main portion 
of the placenta is well displayed, the pla- 
centa edge is not clearly delineated. This 
difficulty can be intensified when pressure 


from the presenting part in the pelvis dis- 
places additional blood from the placenta 
and further diminishes that portion which 
is detectable. This was well demonstrated 
in I of our patients. 

An additional advantage of the ultra- 
sound over the radioisotope method 1s that 
it employs no radiation. Although the dos- 
age to the fetus is small with currently used 
radioisotopes, even this should be avoided!? 
if an alternative method with at least com- 
parable accuracy is available. Energy is 
also transmitted to the patients by diagnos- 
tic ultrasound, but ionization does not 
occur and, at the extremely low levels de- 
livered by available pulsed systems, neither 
somatic nor teratogenic effects have been 
detected.? However, since the possibility of 
some as yet unknown harmful effect cannot 
be completely discounted, continued in- 
vestigation should be pursued. 

Some of the axial discrepancies of the 
radioisotope scan, which are of significance 
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onlv in the consideration of a site for amnio- 
centesis, are probablv related to the fact 
that the lateral views are obtained with the 
patient lying on the side by necessity of the 
instrument design. This would predispose 
to some rotation of the uterus that might 
not be present during the supine ultra- 
sound examination or cesarean section. 

Our findings are in general agreement 
with those of the large comparative series 
performed at University College Hospital 
in London? ??! where Тс" HSA was used 
for their radioisotope placentograms and a 
contact scanner for the ultrasound studies. 
By performing the latter examination with 
a fluid distended bladder, these investiga- 
tors felt that they could identify the inter- 
nal os of the cervix and thereby more pre- 
cisely relate the inferior margin of a low 
lying placenta to it. Although both methods 
performed well, they favored the ultra- 
sound technique because of some of its in- 
herent advantages. A similar conclusion 
was reached by Aiers et a/.! However, their 
radioisotope method did not employ a scan 
technique, but consisted of obtaining counts 
at multiple points plotted over the uterus. 
In a smaller comparative series in which 
the radioisotope scannings were performed 
with In!?», Niehoff e a/.° found a greater 
accuracy with the radioisotope, but a pla- 
centa previa missed with this method was 
detected on the ultrasound scan. 


SUMMARY AND CONCLUSIONS 

Ultrasound and radioisotope placenta 
scans were compared in a group of 41 pa- 
tients, 20 of whom were also correlated with 
the results of cesarean section. 

The discrepancies in localization between 
the two modalities were minimal. 

The ultrasound, however, has the inher- 
ent advantages of more precise delineation 
of the placenta margin, the concurrent 
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visualization of the presenting part, and the 
lack of radiation exposure. For these rea- 
sons it is favored as the primary method for 
placentography. 


William N. Cohen, M.D. 
Department of Radiology 
University of Iowa Hospitals 
[ожа City, lowa 52240 
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IHE WIDENED LOOP SIGN OF LIPPE'S 
LOOP PERFORATIONS* 


By RONALD L. EISENBERG, M.D. 


FORT CAMPBELL, KENTUCKY 


P AERATION of the uterus, although 

one of the least common complications 
associated with the use of intrauterine con- 
traceptive devices, is one of the most seri- 
ous. The incidence of perforation by the 
Lippe's loop has been reported as 1 per 
1,000 to I рег 2,500.8! Plain film roent- 
genography has previouslv been discounted 
as a means for identifving the extrauterine 
position of the device.?:^.? 

This paper presents a new sign for de- 
termining perforation by a Lippe's loop 
without resorting to contrast studies. 


REPORT OF CASES 


Case 1. S.C., a 28 year old white female, 
gravida п, para п, was admitted to the hospital 
on August 29, 1971. She had had a Lippe's loop 
inserted on August 15, 1971, but on a routine 
pelvic examination 2 weeks later, no strings 
from the intrauterine device (IUD) were seen. 
The patient was asymptomatic and had no 
physical signs. On plain film roentgenographic 
examination of the pelvis, the IUD was in the 
vicinity of the uterus. The loops of the IUD 
were widely separated, with the bulbous tip 
approximately 1 cm. from the second loop. A 
hysterosalpingogram confirmed the extra- 
uterine location of the device (Fig. 1). A trans- 
abdominal surgical approach was initially 
considered, until a pelvic pneumogram showed 
the loop deep in the cul-de-sac (Fig. 2). A pos- 
terior colpotomy was performed instead, and 
the loop removed without difficulty. 

Comment. The patient was asymptomatic 
and a diagnosis of extrauterine IUD was made 
on the plain film roentgenogram and con- 
hrmed by a hysterosalpingogram. In this case, 
the surgical approach was aided by precise 
localization of the device by means of a pelvic 
pneumogram. 


Case п. S.R., a 20 year old white temale, 
gravida 1, para 1, was admitted to the hospital 


on September 2, 1971. She had had an IUD 
inserted on June 1, 1971 and 5 months later, 
on a routine visit, no strings from the IUD 
were seen. Roentgenogram of the pelvis showed 
a widened Lippe’s loop in the region of the 
uterus and а hysterosalpingogram revealed 
the loop to be extrauterine in location (Fig. 3; 
and 4). A posterior colpotomy approach for 
removal of the device was considered, but re- 
jected when an intravenous pyelogram showed 
the IUD to be anterior to the bladder (Fig. 5). 
Therefore, an exploratory laparotomy was per- 
formed and the extrauterine IUD removed. 
Comment. The patient was asymptomatic 
and the roentgenogram of the pelvis showed 
the loop to be in the region of the uterus. How- 
ever, the widening of the loop was presumptive 
evidence of perforation and, therefore, the 
hysterosalpingogram was obtained to definitely 
document this. Once again the surgical ар- 
proach was aided by precise roentgenographic 





тс. 1. Case т. Hysterosalpingogram shows the 
widened Lippe's loop, with the bulbous tip sepa- 
rated by 1 cm. from the second loop, to be clearly 
extrauterine. 


* From the Department of Radiology, U.S, Army Hospital, Fort Campbell, Kentucky. 
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Fic. 2. Case 1. Pelvic pneumogram also shows the 
intrauterine device (IUD) to be in an extrauterine 
position, lying in the cul-de-sac. 


localization, in this case by an intravenous 
pyelogram showing the loop to be anterior to 
the bladder and therefore requiring a laparo- 
tomy to remove it. 


Case ш. P.G., a 37 year old white female, 
gravida vi, para vI, was admitted to the hos- 
pital on September 16, 1970. She had had an 
IUD inserted on a postpartum check-up and, 
15 months later, no strings from the IUD were 
seen on a routine examination. The patient 
was asymptomatic. The roentgenogram of the 
pelvis showed a widened Lippe's loop lying in a 
horizontal plane in the region of the uterus 
(Fig. 6). The extrauterine location was con- 
firmed with a hysterosalpingogram (Fig. 7). 
An exploratory laparotomy was performed and 
the extrauterine IUD was removed. 

Comment. The patient was asymptomatic and 
the widened Lippe's loop as well as its hori- 
zontal orientation on the roentgenogram of the 
pelvis suggested a uterine perforation, proven 
by a hysterosalpingogram and subsequent sur- 


gery. 


Case ту. N.M., a 17 year old white female, 
gravida 1, para I, was admitted to the hospital 
on September 15, 1971. She had had an IUD 
inserted in December 1970, but on a routine 
check-up no strings from the IUD were found. 
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The device was presumed to have been ex- 
pelled from the uterus and another was in- 
serted. The patient had slight bleeding from 
the IUD, which was then removed, and she was 
placed on birth control pills. She had back pain 
for several months and was seen in the Ortho- 
pedic Department, where a roentgenogram of 
the pelvis revealed a widened Lippe's loop in 
the vicinitv of the uterus. On the hystero- 
salpingogram, this was seen to lie in an extra- 
uterine position. A posterior colpotomy was 
performed and the IUD was removed. 

Comment. The patient had several months 
of back pain, the only 1 of our 4 cases to have 
any symptoms. When the second IUD was 
inserted, presumably no roentgenograms were 
obtained. This suggests the necessity of taking 
routine roentgenograms after presumed IUD 
expulsion, to rule out the possibility of the 
IUD lying within the peritoneal cavity in an 
extrauterine position. 


DISCUSSION 


Perforation of the uterus by the Lippe's 
loop, seen in 1 per 1,000 to I per 2,500 cases, 
is a potentially serious complication associ- 
ated with the use of the intrauterine con- 
traceptive device. The perforation may be 
partial or complete. With the far more com- 
mon complete perforation, the device 1s 





Fic. 3. Case 11. There is a markedly widened Lippe's 
loop in the vicinity of the uterus on this early 
hysterosalpingogram. 
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fully extruded into the peritoneal cavity, 
while in the partial perforation, a portion 
is embedded within the uterine wall. Most 
authors state that perforations occurat the 
time of insertion and that the device is 
placed directly into the peritoneal cavity 2^ 
The hypothesis of erosion of the uterine 
wall has been discounted by most observers. 
This was previously based on the fact that 
the devices were confirmed to be in utero by 
a plain roentgenogram of the pelvis and 
were later proven to have caused partial 
perforations. These perforations were most 
likely present at the initial examination and 
a contrast study at that time would have 
proven this fact.’ 

Perforation at the time of insertion js 
often asymptomatic and unrecognized... 
One of the early symptoms of uterine per- 
foration is marked abdominal pain immedi- 
ately after the insertion. There is a high 
incidence of abdominal cramps after nor- 
mal insertion of the device, but this finding 
should lead to an examination to determine 
the exact position of the device. Postinser- 
tion pregnancy, with no history of expul- 
sion of the device, has also been a frequent 
sequel to perforation.? 





тс. 4. Case п. The uterus is well filled with contrast 
material and the IUD with widened loop is clearly 
seen to have perforated. 


Lippe's Loop Perforations 








1с. 5. Case п. On the intravenous pyelogram, the 
[UD is seen to be anterior and superior to the con- 
trast material filled bladder, thus requiring a trans- 
abdominal approach for its removal. 


The plain film roentgenographic diagno- 
sis of uterine perforation has been dis. 
counted by all authors. Indeed, one author 
claims that roentgenograms “fostered a 
false sense of complacency by showing the 
IUD to be in the vicinity of the uterus. 
These authors state that hysterosalpingog- 
raphy or roentgenograms made with a 
metallic sound in the uterus is the only re- 
liable way to diagnose perforation. In our 
series, plain anteroposterior roentgeno- 
grams of the pelvis, showing widening of 
the Lippe's loop, were sufficient to make a 
diagnosis of perforation. In each case, the 
findings were proven by hysterosalpingog- 
raphy and subsequent surgery. In addition, 
in reviewing illustrations of examples of 
Lippe's loop perforations previously pub- 
lished, ^? the same plain film roentgeno- 
graphic findings were uniformly present. 
No false negative results were obtained in 
our series. 

The uterus is a thick-walled muscular 
organ, approximately 7.5 cm. in length, $ 
cm. in width, and nearly 2.5 cm. in thick- 
ness.* Therefore, the internal cavity of the 





Fic. 6. Case 11. The IUD is seen to be lying in a 
horizontal plane with widening of the loop on this 
plain roentgenogram of the pelvis. 


uterus is quite small. While in the inserter, 
the Lippe's loop is completely straight. As 
it is ejected from the inserter and put into 
the patient, the intrauterine device takes 
its ae double S curve with the width 
of any given loop approximately 1 cm. 
However, the confines of the uterus are too 
small to accommodate this size, and thus the 
space between the loops is greatly di- 
minished to o.5 
uterine perforations, the distance from the 
bulbous tip at the end of the loop to the 
second loop was approximately I cm. in 
every case. In a series of normal controls 
with IUDs known not to have perforated, 
the distance was usually 2 or 3 mm. and 
never greater than 5 mm. (Fig. 8,77 and В). 
Therefore, we consider the widening of the 
Lippe's loop on a roentgenogram of the 
pelvis to imply perforation. 

A hypothesis to account for this finding 
IS SU iggested. [n the intact uterus, the cav- 
itv is so small that it prevents the assump- 
tion of the natural widened shape of the 
loop. However, once the loop has sanie ated 
into the peritoneal cavitv, it no longer has 
the restraint of the uterine cavity and can 
assume its “normal” state (Fig. 9). Thus 
the widened Lippe’s loop should be taken 
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as presumptive evidence of perforation and 
hvsterosalpinography should be performed 
to definitely document this. If the loop 1s 
closed, this should be taken to imply that 
the IUD is within the uterine cavity. 
Uterine perfcration of the Lippe's loop 
can first be suspected bv the widened ap- 
pearance of the loop 1 in a plain film roent- 
genographic exemination. The extrauterine 
position is conf rmed by hysterosalpingog- 
raphy. A pelvic pneumogram can be of as- 
sistance in determining whether the loop is 
situated deep in the cul-de-sac and, there- 
fore, can be removed by posterior colpot- 
omy. The pelvic pneumogram also has the 
capacity to demonstrate adherence or en- 
tanglements of the IUD with loops of bowel 
or mesentery in the cul-de-sac, although no 
such case was encountered in our limited 
series. In this instance, the relatively blind 
removal by posterior colpotomy would 
seem less desirable because of the possibility 
of iatrogenic trauma to adherent struc- 
tures. The intravenous pyelogram can simi- 
larly localize the loop in relation to the 
bladder, and, if anterior, indicate a trans- 
abdominal approach for removal. 
In 1 case, the IUD was presumed to be 
expelled, while it had actually perforated 
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Fic. 7. Case 11. With the uterus filled with contrast 
material, the _oop is seen to be obviously extra- 
uterine in location. 
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Lippe's Loop Perforations 


liG. 8. (Z and B) Two examples of well positioned Lippe's loops in patients who had roentgenograms of 
the pelvis for unrelated reasons. Note the compactness of the loop and the small distance between the 
bulbous tip and the second loop. Compare these with the previous examples of uterine perforations. 


the uterus and was lying in the cul-de-sac. 
Therefore, routine roentgenograms should 
be taken after presumed IUD expulsion to 
rule out the possibility of the IUD lying 
within the peritoneal cavity in an extra- 
uterine position. 


SUMMARY 


Four cases of perforation of the uterus by 
a Lippe's loop are reported along with nor- 
mal controls. 

A widened loop was seen in all cases of 
perforation and should be considered pre- 
sumptive evidence of uterine perforation 
on the roentgenogram of the pelvis and 
documented by hysterosalpingography. 

The value of pelvic pneumography and 
intravenous pyelography to assist in choos- 
ing the correct surgical approach is dis- 
cussed. 

Routine roentgenographic examination 
of the pelvis for suspected expulsion of the 
[UD is recommended. 


Department of Radiology 
United States Army Hospital 
Fort Campbell, Kentucky 42223 


The author would like to express his ap- 





preciation to Doctors Robert Sabatelle and 
Salvatore Rini for use of their cases and 
Mrs. Mary Price for her secretarial work. 





пс. 9. This is an example of an IUD which has just 
been pushed through the inserter and is lying free. 
Note the 1 cm. distance between the bulbous tip 
and the second loop. This is an example of the 
& «4 »» є T 
natural" shape of the IUD, also the appearance 
of the loop lying free in the peritoneal cavity when 
it is out of the confines of the uterine cavity. 
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THE SEVENTY-THIRD ANNUAL MEETING OF THE 
AMERICAN ROENTGEN RAY SOCIETY 


The Annual Meeting of the American 
Roentgen Ray Society was held for the 
eleventh time in beautiful Washington, the 
Nation’s Capital, in our time the Center of 
the World. To quote the chronicler: “In 
every age, there has been one city which has 
seemed to be the Center of the World, 
which the Fates have chosen to be the 
Guardian for the hopes of all men, to hold 
and control their aspirations, to determine 
the probability of their glory, or their hap- 
piness, or their misery, their bondage or 
their freedom. That world city in our time 
is Washington." 

The Seventy-third Annual Meeting was 
again held at the Washington Hilton Hotel 
from Tuesday, October 3, to Friday, Octo- 
ber 6, 1972. 

At 8:30 A.M. Tuesday, President Thomas 
M. Fullenlove of San Francisco, California, 
called the meeting to order. Immediately 
thereafter outgoing President Fullenlove, 
assisted by Dr. Sidney W. Nelson, Colum- 
bus, Ohio, Chairman of the Executive 
Council, installed Dr. J. Scott Dunbar, 
Vancouver, B. C., Canada, as the new Pres- 
ident of the Society. In so doing, outgoing 
President Fullenlove presented to Dr. Dun- 
bar the svmbolic Pfahler gavel, fashioned 
from a mastodon’s tooth recovered from 
Alaskan glacial ice, and the working Er- 
skine gavel made from memorabilia of 
Röntgen, Coolidge and Snook. Concluding 
the ceremony, Dr. Fullenlove pinned on 
Dr. J. Scott Dunbar the traditional gold 
emblem of the Society engraved “‘President 
of the American Roentgen Ray Society." 

President Dunbar, as his first function, 
remitted to Dr. Thomas M. Fullenlove the 
Past Presidents’ Book, inscribed with his 


name and containing a list of all Past Pres- 
idents, as well as color photographs of the 
historic Pfahler and Erskine gavels. He then 
gave his scholarly Inaugural Address on 
“The Patient as a Person,” a very timelv 
subject, which is published 77 extenso as the 
leading article in this issue of the JOURNAL. 

The First Scientific Session began at 8:55 
A.M. Tuesday with President J. Scott Dun- 
bar in the Chair. Paper 1 was the Award 
Paper of the Society for Pediatric Radiology, 
which was selected the preceding day by 
the Society for Pediatric Radiology as being 
of greatest interest to all radiologists. Its 
authors were Martin H. Reed, M.D., and 
N. Thorne Griscom, M.D., of Boston, 
Massachusetts and its title was “The Com- 
plexity of Hydrometrocolpos in Infancy.” 
In this Award Paper the authors stated that 
in 25 infants with hydrometrocolpos the 
dilatation sometimes involved the vagina 
alone, rarely the uterus alone, and some- 
times both organs. The lesions obstructing 
the genital tract included imperforate 
hymen, vaginal diaphragm, varying de- 
grees of vaginal atresia, and atresia of the 
cervix. Sixteen of the patients had major 
congenital anomalies in addition to the 
genital obstruction. Imperforate anus with 
rectovaginal fistula, bicornuate uterus, and 
renal agenesis or hvpoplasia were especially 
common. The authors concluded that the 
complexity of these abnormalities requires 
individualization of preoperative radiologic 
investigation. The merits of plain film 
roentgenograms in various positions, intra- 
venous urography, cystography, genitog- 
raphy, and direct injection of the mass were 
discussed. The first 2 of these should be em- 
ployed whenever hydrometrocolpos or any 
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other abdominal mass is suspected; the 
latter 3 often add to the preoperative ana- 
tomic delineation, which should be as com- 
plete as the child's condition allows. This 
Award Paper was followed by 12 addi- 
tional papers, of which 4 dealt with pediat- 
ric subjects, 4 with gastrointestinal prob- 
lems, I with urographic study, and 3 with 
therapeutic irradiation. 

On Tuesday evening the Caldwell Lec- 
ture was given by Alexander R. Margulis, 
M.D., Professor and Chairman, Depart- 
ment of Radiology, University of Cali- 
fornia, San Francisco, California. The title 
of his Lecture was ''Radiobiologic Lessons 
in Diagnostic Roentgenology." Doctor 
Margulis, who is one of the foremost Ra- 
diologists of the world, gave an excellent 
Lecture delivered with clarity and pro- 
fusely illustrated. 

Dr. Margulis was introduced by an 
equally world renowned Radiologist, Leo 
G. Rigler, M.D., Professor of Radiology, 
University of California Los Angeles, Los 
Angeles, California. 

At the conclusion of the Lecture, Presi- 
dent Dunbar presented to Dr. Margulis the 
Caldwell Gold Medal, the highest recogni- 
tion of the Society for meritorious scientific 
achievement. 

The Second Scientific Session was started 
at 8:30 А.м. Wednesday, with Dr. Ben. 
jamin Felson, Cincinnati, Ohio, First Vice- 
President, in the Chair. At this session 14 
papers were given on various subjects. 
These subjects included: 7 papers on intra- 
thoracic lesions; 2 papers on gastrointes- 
tinal lesions and 1 on positive contrast 
peritoneography;2 papers on tomography;1 
paper on chronic temporomandibular joint 
syndrome; and 1 paper on the radiologic 
aspects of an abortion program. 

Wednesday noon at the Twenty-Third 
Annual Past Presidents Luncheon, Dr. 
John P. Medelman, White Bear Lake, 
Minnesota, in the name of all living Past 
Presidents presented, in a standing ovation 
ceremony, to Clifford L. Sherratt, Honor- 
ary President of the Society, a Past Presi- 
dents' book, with the added special engrav- 
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ing: "Clifford L. Sherratt, Honorary Presi- 
dent, American Roentgen Ray Society." 

Wednesday at 1:30 P.M. the American 
College of Radiology, following tradition of 
the past, presented this year “Three Pro- 
grams for Radiologists from the American 
College of Radiology." These programs 
were initiated in response to the expressed 
wishes of College members. Time had been 
allowed for questions and comments about 
these and other College programs. The 
Moderator was Seymour F. Ochsner, M.D., 
President, American College of Radiology. 
The 3 Programs were: College Accredita- 
tion Activities, by Stanley M. Wyman, 
M.D., Chairman, Committee on Accredita- 
tion, ACR; Medical Malpractice and Ra- 
diology, by J. Richard Raines, M.D., Chair- 
man, Committee on Professional Liability, 
ACR; and Purposes and Results of the 
Continuing Education Series, by Milton 
Elkin, M.D., Chairman, Commission on 
Diagnostic Radiology, ACR. 

The Third Scientific Session began Thurs- 
day morning at 8:30 A.M. with Dr. Sydney 
W. Nelson, Columbus, Ohio, Chairman of 
the Executive Council presiding. At this 
Session 13 papers were delivered. Paper 23 
was the Award Paper of the American So- 
ciety of Neuroradiology. Its authors were, 
P. Braunstein, M.D., I. Kricheff, M.D., 
J. Korein, M.D., K. Corey, Ph.D., and 
N. Chase, M.D., New York, New York, 
and its title was “А Simple Bedside Evalua- 
tion of Cerebral Blood Flow in the Study 
of Cerebral Death.” In this Award Paper 
the authors stated that modern advances in 
medicine have created a need to identify 
total brain death in patients who maintain 
a heartbeat. The combinations of clinical 
and electroencephalographic criteria pres- 
ently in use for making this assessment are 
in themselves unduly prolonged and unreli- 
able. Absence of cerebral circulation has 
been demonstrated in such cases angio- 
graphically and by intracarotid injection of 
radionuclides; these techniques are, how- 
ever, inappropriate for general application. 
The authors have shown the feasibility of 
demonstrating this cerebral circulatory def- 
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icit at the bedside, using a portable scintil- 
lation probe system to monitor the passage 
of an intravenously injected radioisotopic 
bolus through the head. There were 12 
other papers on such varied topics as: 4 
papers on renal subjects; 2 on nuclear 
medicine; 3 on blood and lymph vessels; 2 
on mammography; and 1 on the hard pal- 
ate. 

On Thursday evening at 6:30 P.M. a 
Cocktail Party preceded the Annual Ban- 
quet which was held at 7:30 p.m. in the 
Hilton International Ballroom. At this 
Banquet, which always is the highlight of 
the Social Activities of the Annual Meet- 
ing, President Dunbar, after introducing 
the newly elected officers and their con- 
sorts, presented the greatly appreciated 
Awards to the Scientific Exhibit winners. 
This brief ceremony was followed by an 
elaborate floor show and a pleasant evening 
of dancing. 

On Friday morning, the Fourth and last 
Scientific Session, which again was started 
at 8:30 A.M., was presided over by Dr. 
Robert N. Cooley, Galveston, Texas, 2nd 
Vice-President of the Society. At this Ses- 
sion I4 papers were presented. Paper 42 
was the Award Paper of The American Ra- 
dium Society. Its authors were Henry M. 
Lemon, M.D., F.A.C.P., Omaha, Nebraska, 
John F. Foley, M.D., Ph.D., Omaha, Ne- 
braska, Frederick F. Paustian, M.D., 
Omaha, Nebraska, Anne Kessinger, M.D., 
Omaha, Nebraska, James Delevan, M.D., 
Grand Rapids, Michigan, and Charles W. 
McLaughlin, Jr., M.D., Omaha, Nebraska. 
Its title was, "Toward Improved Palliation 
of Pancreatic Carcinoma." The authors 
stated that pancreatic carcinoma is now the 
fourth commonest cause of cancer death in 
the U. S.; their study was based on 250 
cases, comparing the surgical results with 
radiation and fluorouracil therapy. Abnor- 
mal blood loss measured by fecal excretion 
of Cr tagged red blood cells occurs in go 
per cent of patients, and as in other intes- 
tinal cancers, probably often precedes the 
morphologic changes observed by barium 
studies. A patient-operated toilet monitor 


Editorial 


DECEMBER, 197 


automatically recording fecal radioactivit 


on a teletype »rint-out has been used fo 


these studies and was described. After diag 
nosis by celiotomy, 4,000 rads to the pan 
creatic area combined with 12 mg./kg 
fluorouracil weekly have resulted in a sur 
vival comparable to that seen after radica 
pancreatico-duodenectomy, with probabl 
primary tumor eradications in 3 cases. Th 
other papers included: 3 on radiation ther 
apy; 2 on techaology; 3 on gastrointestina 
lesions; 2 on urographic problems; and 2 oi 
rare bone and joint lesions; and the las 
paper was on the radiographic manifesta 
tions of pulmonary opportunistic infec 
tions. 

The Section of Instruction had again Dr 
Harold O. Peterson, with his long experi 
ence, as Director and Drs. Richard G 
Lester and Seymour H. Levitt, as Associ 
ate Directors. They assembled an outstand 
ing Faculty cf distinguished Instructors 
who conducted the courses on the latest de 
velopments in radiology in a rather infor 
mal manner. There were 49 courses: I: 
each on Tuesday, Wednesday and Thurs 
day, and то cn Friday. The arrangemen 
for the courses was excellent and they at 
tracted large cudiences. 

The Scientiàc Exhibits this year consti 
tuted the highlight of the Annual Meeting 
A surprisingly large number complemente 
the Scientific Essays on the same subject 
The Society is greatly indebted to Dr 
James F. Martin and his able Committe 
for their untir.ng effort in assembling thes 
excellent Exhibits which, together with th: 
splendid Technical Exhibits, formed th 
most attractive part of the Annual Meet 
ing. A detailed description of these Scien 
tific Exhibits в given on the following page 
of this issue of the JOURNAL. 

The Technical Exhibits, which were ar 
ranged under the expert direction of Dr 
James C. Cock, Manager and Dr. Georg 
A. Kling, Associate Manager of the Annua 
Meeting, were most instructive and su 
perbly displayed. This issue of the Jourwa: 

gives an account of these exhibits wit! 
a detailed list of the exhibiting firms. 
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As 3 years ago, the Chairman of the Com- 
mittee on Local Arrangements was Dr. 
Charles E. Bickham, Jr., with charming 
Mrs. Charles E. Bickham acting as Chair- 
man of the Ladies’ Committee. The social 
activities prepared for this year's Annual 
Meeting were as follows: 

Monday: Seeing Beautiful Washington. 
A completely lectured riding tour to the 
Lincoln Memorial, Arlington National Cem- 
etery (including Tomb of the Unknowns 
and the Kennedy gravesites), Jefferson 
Memorial, Capital Hill, the White House, 
Washington Monument, the Federal Tri- 
angle and others. 

Tuesday: Morning at the Galleries. Guided 
tour of the National Gallery of Art and of 
the Renwick Gallery (the latest addition in 
the family of the Smithsonian); followed by 
luncheon at the Port O’Georgetown on the 
C&O Canal in Old Georgetown, with an 
after lunch walk along the canal, or shop- 
ping in the square; followed by a visit to 2 
of the leading Embassies, where the visitors 
were made welcome by high ranking offi- 
cials of each Embassy. 

Wednesday: Day at the Theatre. Lunch at 
the Watergate—home of Senators, Con- 
gressmen and many top Washington off- 
cials and diplomats; then a tour of the 
magnificent Kennedy Center; after that, 
attendance to a new musical comedy en- 
titled “Pippin” at the Opera House in the 
Kennedy Center. 

Thursday: Shopping Expedition. A trip 
to Landover Mall, one of the largest en- 
closed regional shopping centers on the 
East Coast, 4 major department stores 
(Woodward & Lothrop, Sears, Hecht, and 
Garfinkle), 125 specialty shops and 6 the- 
atres. 

To Dr. and Mrs. Charles E. Bickham, 
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Jr., and the members of their Committees, 
the Society is very grateful and extends its 
profound thanks for arranging this most en- 
joyable program. 

On Monday, preceding the meeting, the 
Annual Golf Outing for Members of the 
Society and their Guests was held at the 
Indian Spring Country Club. Dr. Ralph M. 
Caulk, Past President of the Society and 
ardent golf enthusiast, with the aid of Drs. 
Albert J. Miele, and Gregory T. Henesy 
made all the necessary arrangements. Un- 
der sunny skies on a beautiful day the Golf 
Play was for the Willis F. Manges Trophy 
(low net) and the Exhibitors’ Trophy (low 
gross). This was a "shot-gun" tournament 
starting at 10:00 A.M. simultaneously from 
all tees. The players finished at the same 
time in midafternoon and a late buffet 
luncheon was served. 

The Committee on Press Relationship, 
with Dr. Homer L. Twigg, Jr., as Chair- 
man, ably assisted by Mr. Charles Hona- 
ker, Director of Public Relations of the 
American College of Radiology, conducted 
the press and public relation activities, with 
skill and good judgment. 

The Society expresses its sincerest thanks 
to the Washington Convention Bureau and 
to the Management and Staff of the Wash- 
ington Hilton Hotel, for the efficient regis- 
tration, the excellent service, and the 
many other courtesies gracefully rendered 
throughout the meeting. 

The Seventy-third Annual Meeting in 
beautiful Washington, the Nation's Capital 
and in our time the Center of the World was 
an outstanding success. President Dunbar 
merits the unbounded thanks and admira- 
tion of the Society. 


TRAIAN Levcumia, M.D. 
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THE SCIENTIFIC EXHIBITS 


HE SCIENTIFIC EXHIBITS of the 
Seventy-third Annual Meeting of the 

American Roentgen Ray Society, held at 
the Washington-Hilton Hotel, Washington, 
D. C., October 3-6, 1972 were displayed in 
the spacious and conveniently located Con- 
vention Hall. They were the largest in the 
Society's history, of super» visual and docu- 
mentative quality, and a surprisingly large 
number of them served to complement the 
Scientific Essays on the same subject pre- 
sented at the Scientific Sessions. 

The secret Committee on Awards, in 
judging the excellence ard evaluating the 
scientific contributions of these Exhibits, 
must have had a very diffizult task in select- 
ing the most meritorious ones for the well 
deserved awards. This year, one Gold 
Medal, one Silver Medal, one Bronze 
Medal, and 20 Certificates of Merit were 
awarded. 

The following is a list of the Awards 
granted and a brief description of the beau- 
tiful individual exhibits: 


(GOLD MEDAL 


Radiologic and Related Studies of Cerebro- 
spinal Fluid Formation. .). Gordon Potts, 
M.D., Michael D. Е. Deck, F.F.R., and 
Vishnu Deonarine, R.T. Cornell Univer- 
sity Medical College, New York, New York. 

The mechanisms and sites of cerebro- 
spinal fluid (CSF) formation were re- 
viewed and the evidence for ependymal and 
extraventricular formaticn of CSF was dis- 
cussed. 

The rate of fluid formation in the lateral 
ventricle of the dog may be measured using 
lipiodol ascendant, pantcpaque and air, or 
air alone. The formation proximal and dis- 
tal to the aqueduct may be measured by the 
stereotactic introduction of an aqueductal 
block using microfil, a plzstic material that 
is solidified after introduction into the 
aqueduct. Total CSF formation may be 
measured proximal to a cisternal block 


created by the introduction of lipiodol as- 
cendant into the posterior fossa subarach- 
noid cisterns. 

These techniques were demonstrated and 
compared with physiologic methods that 
have been used to measure the rate of CSF 
formation. The pneumographic changes due 
to CSF formation were displayed. These 
changes may be differentiated from those 
caused by absorption of the gas introduced 
into the ventricles. 


SILVER MEDAL 


Renal Scleroderma: A Combined Radio- 
logic-Physiologic Study. William J. Casa- 
rella, M.D., Bentley A. Hollander, M.D., 
David B. Case, M.D., Paul J. Cannon, 
M.D., and E. Carwile LeRoy, M.D., Co- 
lumbia-Presbyterian Medical Center, New 
York, New York. 

Rapidly progressive renal failure is a fre- 
quent cause of death in scleroderma. Pa- 
tients with renal scleroderma were studied 
by magnification arteriography, xenon 133 
washout analysis, renal vein renin deter- 
minations and detailed roentgenograms of 
resected specimens. 

Correlation of these parameters has dem- 
onstrated a possible pathophysiologic mech- 
anism of rapid progressive cortical necrosis 
secondary to functional vasospasm or a 
renal ‘““Raynaud’s phenomenon." 

In a series of 210 cases, 78 (37 per cent) 
had clinical evidence of renal involvement; 
however, 73 per cent of autopsied cases had 
microscopic evidence of renal disease and 
in 12 of 40 cases (30 per cent) I renal failure 
was considered to be the cause of death. 

The exhibit displayed the anatomic- 
physiologic correlates of the study and the 
radiologic techniques employed. 


BRONZE MEDAL 


The Abnormal Brain Scan: Sensitivity 
and Specificity af Descriptive Parameters. 
Dennis D. Patton, M.D., Edward V. Staab, 
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M.D., and David R. Brill, M.D., Vander- 
bilt University Medical Center, Nashville, 
Tennessee. 

Several signs in brain scans are said to be 
“typical” of certain central nervous system 
(CNS) disorders; e.g., the wedge sign for 
cerebrovascular accident (CVA). In inter- 
preting such a sign one should rather know 
its specificity (how many patients showing 
a wedge have CVA) than its sensitivity 
(how many patients with CVA show a 
wedge). 

To evaluate the specificity and sensitiv- 
ity of a number of “signs” the Exhibitors 
analyzed the lesions in 300 true-positive 
brain scans using 78 parameters describing 
the size, shape, number, location, density, 
homogeneity, sharpness, frontal lucency 
sign, symmetry, bolus findings, and re- 
producibility. 

The exhibit summarized the specificity 
and sensitivity of each of the parameters 


for 21 CNS disorders. 


CERTIFICATES OF MERIT 


Bronchial Brush Biopsy in Cavitary Lung 
Disease. Robert Thomas Bramson, M.D., 
John Vincent Forrest, M.D., and Ronald 
Gene Evens, M.D., Mallinckrodt Institute 
of Radiology, St. Louis, Missouri. 

Bronchial brush biopsy was performed 26 
times in 25 patients with a wide variety of 
cavitary lung disease which could not be 
diagnosed by other methods short of surgi- 
cal exploration. Fifteen of these 26 brush 
biopsies provided diagnostic material, in- 
cluding 12 of 16 cases in which the cavity 
was entered by the brush. Bronchial brush 
biopsy is a highly effective method of diag- 
nosing cavitary lung disease, especially if 
the cavity can be entered. 

A wide variety of cavitary lung disease, 
including primary and secondary neoplasm, 
bacterial lung abscess, tuberculosis, fungal 
infection, and Wegener's granulomatosis 
was demonstrated and the brush biopsy re- 
sults presented. 

Pleuropulmonary Manifestations of Col- 
lagen Diseases. Robert H. Dann, M.D., 
Peter H. Arger, M.D.,. and James R. 
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Schwade, M.D., Hospital of the University 
of Pennsylvania, Philadelphia, Pennsyl- 
vania. 

The “specific” pleuropulmonary manifes- 
tations of 5 collagen diseases—rheumatoid 
arthritis, scleroderma, systemic lupus ery- 
thematosus, polyarteritis nodosa, and Weg- 
ener’s granulomatosis—were enumerated 
and discussed with examples shown. The 
relative incidence and distinguishing clini- 
cal and laboratory features were con- 
sidered. Frequent nonspecific manifesta- 
tions were discussed, and examples shown, 
where appropriate. 

Ophthalmic Angiography in the Tumors of 
the Orbit. D. Dilenge, M.D., Centre Hos- 
pitalier Universitaire, Sherbrooke, Р.О.,. 
Canada. 

Anglography of the ophthalmic artery 
has been perfected to such an extent that 
its use has become crucial in the study of in- 
traorbital tumors. A better definition of the 
ophthalmic artery and its branches has thus 
permitted to identify most of the changes 
typical of each intraorbital pathology. As 
these tumors are rare and their angiography 
poorly known, the Exhibitors have gathered 
in this exhibit the most typical angio- 
graphic patterns selected from their per- 
sonal series of 37 cases, where angiography 
played a decisive diagnostic role. This series 
included benign tumors and 3 metastatic 
lesions. 

The Intraosseous Ganglion. Frieda Feld- 
man, M.D., and Austin D. Johnston, M.D., 
Columbia-Presbyterian Medical Center, 
New York, New York. 

Intraosseous ganglia have been rarely 
recorded. This apparent rarity may be par- 
tially ascribed to confusion in terminology, 
as well as to unfamiliarity with an entity 
which has been variously labelled as “syno- 
vial, bursal or degenerative cyst." 

The purpose of this exhibit was to review 
an experience with 35 ganglia which oc- 
curred within the bone rather than sub- 
periosteally or adjacent to bone, to discuss 
theories as to their pathogenesis and to de- 
scribe their histologic and roentgen find- 
ings. 
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Roentgenology of Branc3ial Arch Anoma- 
lies. Edmund A. Franker, Jr., M.D., and 
Heun Y. Yune, M.D., Irdiana University 
Medical Center, Indianapolis, Indiana. 

The embryology, classification, and per- 
tinent roentgenology of the various bran- 
chial arch anomalies were illustrated. 

Án attempt was made to clarify the 
roentgen approach to these lesions by pre- 
senting the developmentzl relationships of 
various structures of the head and neck 
which are involved in these conditions. 

Structural anomalies of the facial region 
are best understood when related to em- 
bryologic branchial arches. First arch dis- 
orders include mandibular, facial, external 
auditory canal, and ossicular anomalies. 
Persistence of branchial grooves and/or 
pharyngeal arches 2 and 3 results in sinus, 
cyst, or fistula in the neck. 

Vascular Catheters, Clots and Clot Preven- 
tion. Cesare Gianturco, M.D., James An- 
derson, Ph.D., Sidney Wallace, M.D., Hec- 
tor Medellin-Lastra, M.D , David deJongh, 
M.D., and Gerald Dodd, M.D., M. D. An- 
derson Hospital & Tumor Institute, Hous- 
ton, Texas. 

The authors have utilized light and scan- 
ning electron microscopy to investigate the 
various complications associated with vas- 
cular catheterization. Mezhods of reducing 
thromboembolic complicazions utilizing sys- 
temic heparinization anc heparin surface 
coating agent were presented. The topo- 
graphic features of angiozraphic catheters 
and both stainless steel and teflon coated 
guide wires were illustrated along with mi- 
croscopic evidence of vascular intimal in- 
jury associated with their use. 

The following conclusions were made: (1) 
no significant difference has been noted be- 
tween stainless steel and teflon coated guide 
wires with respect to clot formation and 
vascular trauma; (2) surface clotting is 
found in significant amounts on guide wires 
and vascular catheters kept within the ar- 
teries or veins for 10 or more minutes; (3) 
to minimize clot formation the following 
precautions are recommended: (a) careful 
manipulation of the cataeters and guide 
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wires to obviats vascular trauma, (b) use of 
the smallest possible catheter consistent 
with an adequate study, (c) reduction of 


` the time required per procedure, (d) fre- 


quent intermittent and forceful flushing of 
the catheter, ге) systemic heparinization 
consisting of an initial injection of aqueous 
heparin followed by periodic catheter irriga- 
tion with a heparin-saline solution, (f) the 
use of an antizozgulant coating agent on 
the surface of catheters and on guide wires 
should be considered, and (g) guide wires 
and catheters should be used for one pro- 
cedure only and then discarded. 

Arteriovenous Shunt Determination—The 
Complementary Roles of Radiology, Angiog- 
raphy and Neclear Medicine. Frank A. 
Giargiana, Jr., M.D., A. Everette James, 
Jr., M.D., N. David Greyson, M.D., Buck 
A. Rhodes, Ph.D., Michael Siegel, M.D., 
Henry N. Wagner, Jr., M.D., and Robert 
I. White, Jr., M.D., The Johns Hopkins 
Hospital, Baltimore, Maryland. 

The methocology of determining the 
presence of arteriovenous shunts using 
technetium ggra albumin microspheres was 
illustrated. The application of this tech- 
nique was demonstrated, using scans, angio- 
grams, and roentgenograms obtained dur- 
ing evaluation of various clinical entities, 
such as Paget's disease, fibrous dysplasia, 
peripheral vascular disease, postoperative 
sympathectomy, and peripheral arterio- 
venous. malformations. 

. Experimentzl data demonstrating the 
absence of arteriovenous shunts in patients 
with peripheral vascular disease, both be- 
fore and after contrast media injection, 
were presented. The application of this 
technique, utiEzing the information gained 
by a combined approach of radioisotopic 
studies and angiography was stressed. 

Radiology of the Pterygomaxillary Fossa. 
Leo V. Gould, M.B., E. Robert Heitzman, 
M.D., John P. Marangola, M.D., Joseph J. 
Moro, R.T., ard Daniel D. Rabuzzi, M.D., 
Syracuse, New York. 

There has been increasing interest in the 
surgery of the pterygomaxillary fossa dur- 
ing the recent decade. Accurate interpreta- 
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tion of roentgenograms of this area requires 
an understanding of the roentgenographic 
anatomy of the area. 

This exhibit correlated illustrations of 
normal anatomic preparations and roent- 
genograms thereof with plain film roent- 
genograms and tomograms of normal sub- 
jects, selected examples of trauma, and 
other pathology in the pterygomaxillary 
fossa. 

Late Sequelae of Renal Trauma in the 
Pediatric Age Group. Robert Hutchison, 
and M. Bernadette Nogrady, M.D., The 
Montreal Children’s Hospital, Montreal, 
P.Q., Canada. 

The clinical and radiologic documenta- 
tion of late sequelae of renal trauma in 123 
children was presented. Illustrative cases 
were used to demonstrate the various 
changes after trauma of the kidney. 

On the basis of the study, the following 
conclusions were made: (1) prognosis can- 
not be made on the basis of immediate post- 
traumatic urogram; (2) to quantitate renal 
damage urography is mandatory; (3) the 
degree of permanent damage is likely to be 
established within a year of renal trauma; 
(4) the growth of the recognizably trau- 
matized kidney is abnormal; (5) focal hy- 
pertrophy may simulate neoplasm; (6) 
hypertension is not necessarily found in the 
pediatric age group; and (7) conservative 
treatment seems reasonable. 


Cerebrospinal Fluid in Hydrocephalus: 


Patterns of Flow and Absorption in Experi- 
mental Studies. А. Everette James, Jr: 


M:D., Bruce Konigsmark, M.D., Charles 


E. Jordan, M.D., George P. Saba, II, 
M.D., T. H. Milhorat, M.D., Ernst Р. 
Strecker, M.D., and Giovanni Di Chiro, 


M.D., Johns Hopkins Hospital, Baltimore, 


Maryland; Children's Hospital Center, 
Washington; D.C.; and National : Insti- 
tutes of Health, Bethesda, Maryland. 
Cerebrospinal fluid (CSF) imaging (cis- 
ternography) i IS à diagnostic study based on 


the premise that certain radiopharmáceu- 


ticals; after subarachnoid injection; reflect 
the bulk movement of cerebrospinal fluid. 
In patients with communicating hydro- 
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cephalus, following injection of the radio- 
pharmaceutical in the lumbar area, the 
cisternographic images show abnormal 
entry of the radiopharmaceutical into the 
lateral ventricles. “Stasis” of the radio- 
pharmaceutical in the lateral ventricle for 
longer than 24 hours has been correlated 
with marked neurologic improvement after 
a CSF diversionary shunt. 

Experimental models for hydrocephalus 
have recently been developed in attempts 
to document and explain these abnormali- 
ties. The clinical observations, research in- 
vestigations, and formulated theoretic ex- 
planations were presented in detail. The 
exhibit emphasized the research project. 

Coronary Collateral Circulation. David C. 
Levin, M.D., Michael K. Kauff, M.D., and 
Harold A. Baltaxe, M.D., New York Hos- 
pital-Cornell Medical Center, New York, 
New York; and Montefiore Hospital and 
Medical Center, Bronx, New York. 

In patients with coronary artery disease 
(CAD), the presence of collateral circula- 
tion is one of the key factors in preservation 
of myocardial function. 

Coronary arteriograms of 200 patients 
with significant CAD have been analyzed 
for the purpose of studying this collateral 
circulation. All studies utilized both eine 
filming and rapid serial roentgenograms; - 

A series of well-defined, collateral path- 
ways can be seen in obstructions of both 
the riglit and left coronary arteries. These 
pathways were illustrated diagrammati- 
cally and angiographically: and their rela- 
tive frequencies of occurrence indicated. 

High Magnification X-Ray Sensitive Vidi- 
con Photography. Eric N. C. Milne, M.B., 
and Werner W. Roeck, Eng. (Grad.), Ra. 
diological Research Laboratories; Univer- 
sity of Toronto, Toronto, Ontario, Canada. 
- An x-ray sensitive Vidicon tube is used 
in place of film. The 4x inch i input face 18 
scanned by a 1029 line raster giving a po- 
tential resolution of до line prs./mm. (a 
tual resolution 15 line prs-/mm.). The out. 
put face is a 20 inch T.V. monitor giving a 
40 X electronic magnification. 

Dynamic studies of minute renal, cardiac, 
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pulmonary and tumor véssels and other 
microstructures are easily carried out. 

Using a special effects generator, physio- 
logic information and images are simul- 
taneously recorded on videotape. | 

The apparatus is a valuable research de- 
vice, but also has obvious great clinical po- 
tential. 

Peritoneography: Normal and Pathologic 
Anatomy; A4 New Radtographic Method for 
Evaluation of the Peritoneal Cavity and Its 
Contents. Morton A. Mezers, M.D., The 
New York Hospital-Co-nell University 
Medical College, New Yo-k, New York. 

Peritoneography is the double-contrast 
examination of the peritoneal cavity and 
its contents using a water-soluble positive 
contrast medium and gas. It is a simple, 
safe technique which can be done in any 
x-ray department. It permits the roent- 
genographic visualization and determina- 
tion of external surfaces and contours of 
abdominal viscera, peritoneal reflections 
and recesses, and the thicxness of the wall 
of portions of the alimentary tract. 

Peritoneography has been shown capable 
of identifying both the presence and extent 
of intraabdominal disease which may not be 
recognized by either routine contrast stud- 
ies of the alimentary tract or peritoneos- 
copy. 

Nonmalignant Causes cf Positive Bone 
Scans with Fluorine 18. Robert E., O'Mara, 
M.D., University of Arzona School of 
Medicine, Tucson, Arizcna; Patrick J. 
Conte, M.D., Lourdes Memorial Hospital, 
Binghamton, New York; end John G. Mc- 
Afee, M.D., S.U.N.Y., Upstate Medical 
Center, Syracuse, New Ycrk. 

Many nonmalignant corditions may pro- 
duce positive bone scans with any agent. À 
few are merely normal variations rather 
than a true benign process. Some are com- 
mon, some more rare. 

The Exhibitors illustrated the appear- 
ance of these on bone scans by discussing 
selected cases from a group of 23 such pro- 
cesses that have been encountered in their 
experience 1n scanning thc osseous system 
with F!5, These were: (1) normal structures 
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and variations, (2) soft tissue abnormali- 
ties; (3) osseous abnormalities; and (4) ab- 
normal regional decrease in activity. 

A few of the conditions which may pro- 
duce an abnormal distribution of Ё?# are: 
calcific tendinitis; osteomyelitis; arthritis; 
and Paget’s disease. 

Cutaneous Mantfestations of Gastrointes- 
tinal Disorders. William A. Renert, M.D., 
and William B. Seaman, M.D., Columbia- 
Presbyterian Medical Center, New York, 
New York. 

The Exhibitors collected 22 cases of sys- 
temic diseases involving the gastrointestinal 
tract and the skin simultaneously. 

A color transparency of the typical skin 
findings was shown with a roentgenogram 
of the associated lesions in the gastrointes- 
tinal tract. The skin lesion should alert the 
physician to a possible underlying gastro- 
intestinal abnormality. 

The following disorders were presented: 
acanthosis nigricans; acrodermatitis entero- 
pathica; anaphrlactoid purpura; dermatitis 
hepatiformis; 3owen's disease; Canada- 
Cronkhite disezse; Dego’s disease; derma- 
tomyositis; epidermolysis bullosa; Gard- 
ner’s syndrome; graft os. host disease; 
herpes zoster; Kaposi sarcoma; lymphosar- 
coma; mastocztosis; melanoma; neuro- 
fibromatosis; Csler-Weber-Rendu disease; 
pemphigotd; Peutz-Jeghers syndrome; pyo- 
derma gangrencsum; regional enteritis; and 
scleroderma. 

Nonoperative Catheter Therapy of Massive 
Gastrointestinal Hemorrhage. Josef Rosch, 
M.D., Charles T. Dotter, M.D., and Marcia 
K. Bilbao, M.D., University of Oregon 
Medical School Portland, Oregon. 

Nonoperative catheter control of acute 
gastrointestinal bleeding is a simple and, in 
uncomplicated cases, very effective method, 
often eliminating the need for emergency 
surgery. 

Selective arterial infusions of epinephrine 
or pitressin used in 52 patients controlled 
bleeding in 38. 

Selectiveembolization of a bleeding artery 
was successful ia one treated patient with a 
severe hemocoazulation defect. 
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Gravitational Pneumonia. Gerard T. Scan- 
lon, M.D., and Peter J. Kafura, M.D., 
Medical College of Wisconsin, Milwaukee, 
Wisconsin. 

Gravitational pneumonia is a unique 
syndrome with highly characteristic clini- 
cal and roentgenologic findings. It is not to 
be confused with aspiration pneumonia, an 
altogether different condition. 

In patients with a diminished level of 
consciousness, "bronchial emboli" of oral 
secretions pass into the most dependent 
bronchus—usually the axillary segment of 
the right upper lobe or the superior segment 
of the lower lobe. The effect is an intense 
pneumonia with early cavitation producing 
a typical roentgenographic appearance. 
Cultures show organisms characteristic of 
the oral cavity. As distinct from aspiration 
pneumonia, gravitational pneumonia ap- 
parently has not been described in the 
radiologic literature. 

The Exhibitors presented examples of 
such cases. 

Radiologic and Clinical Evaluation of 
Polycystic Disease in Infants and Children. 
Alfred L. Weber, M.D., and Richard C. 
Pfister, M.D., Department of Radiology, 
Massachusetts General Hospital, Boston, 
Massachusetts. 

The different types of polycystic disease 
in infants and children were discussed. The 
radiographic findings were described in each 
type with particular reference to mode of 
examination such as intravenous pyelog- 
raphy, nephrotomography, and angiog- 
raphy.. The pathologic findings were briefly 
reviewed and correlated with the radio- 
graphic patterns. 

The clinical manifestations, including 
prognosis in the various forms, were ana- 
lyzed. Selective cases were shown to illus- 
trate the clinical and roentgenographic 
spectrum encountered in this disease. The 
intravenous urogram, nephrotomogram and 
renal angiogram are important for the diag- 
nosis, classification, and prognosis of renal 
cystic disease. 

The classification is as follows: (1) peri- 
natal polycystic disease; (2) neonatal poly- 
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cystic disease; (3) infantile polycystic dis- 
ease; (4) adult polycystic disease; (5) ju- 
venile polycystic disease; (6) medullary 
cystic disease; (7) multicystic dysplastic 
kidney; (8) simple cyst; and (9) urinary 
tract obstruction. 

The Solitary Mass in the Lungs of Coal 
Miners. John Lecoq Williams, M.D., and 
George Anton Moller, M.D., Geisinger 
Medical Center, Danville, Pennsylvania. 

Roentgenograms of 1,500 Pennsylvania 
coal miners who had worked underground 
more than 15 years showed one or more 
lung masses in g.6 per cent of the anthracite 
miners and in 3.8 per cent of the bituminous 
miners. 

Most of the masses are caused by con- 
glomerate pneumoconiosis (progressive mas- ` 
sive fibrosis). The lesions may closely simu- 
late a carcinoma when only a single mass 1s 
present, especially if there is little or no 
roentgen evidence of pneumoconiosis else- 
where in the lungs. 

The exhibit demonstrated that the cor- 
rect diagnosis can be made and unnecessary 
biopsy avoided when the characteristic con- 
tour, density and calcifications or progres- 
sive massive fibrosis are present. 

Rickets and Antiepileptic Therapy: Roches- 
ter Experience. Lionel Wesley Young, 
M.D., Gilbert B. Forbes, M.D., Agneta D. 
Borgstedt, M.D., and Michael F. Bryson, 
M.D., University of Rochester Medical 
Center, Rochester, New York. 


| The relationship between therapy with 


antiepileptic drugs, particularly diphenyl- 
hydantoin, and the development of rickets 
has recently been reported from Germany. 

Three Rochester children who during the 
course of long-term antiepileptic therapy 
for debilitating neurologic illnesses de- 
veloped rickets confirmed by clinical chem- 
istry and roentgenology, were reported. 
Healing occurred following vitamin D ther- 
apy despite continued management with 
antiepileptic drugs. 

The pathogenesis of the disturbed min- 
eral metabolism in these patients is now 
being elucidated, due to advances in iden- 
tification of the active metabolites of vita- 
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min D and an understanding of the phar- 
macologic action of the anticonvulsant 


drugs 


from antiepileptic therapy, special atten- 
tion should be paid to the vitamin D intake 
of children who are receiving antiepileptic 
drugs. 


OTHER EXCELLENT Exuiprrs WERE: 


An Analog System for External Beam 
Treatment Planning and Dosimetry. R. B. 
Adams, M.S., K. Pillai, M.S., E. C. Gregg, 
Ph.D., and W. Voelker, Case Western Re- 
serve University, Clevelznd, Ohio. 

The theory and use of the analog system 
for multibeam treatment planning were de- 
picted. 

The planning system consists of a li- 
brary of film analogs of the treatment 
beams, a viewing system for arranging and 
observing the results of up to 4 beams on a 
patient profile, and a multiple densitometry 
system with digital readout to measure the 
dose in rads at any poinż of interest in the 
beams. The film analogs represent the x-ray 
beams in tissue equivaleat material. 

The analog system permits the real time 
optimization and measurement of the dose 
distribution in the patient profile within 20 
minutes. 

Pediatric Case of the Lay. D. H. Altman, 
M.D., R. E. Litt, M.D., L. A. Greenberg, 
M. D., and M. Jordan, M.D., Variety 
Children's Hospital, Miami, Florida. 

A different pediatric case was presented 
each day. 

The history and pertinent roentgeno- 
grams permitted a single diagnosis. 

The answer was revealed the following 
day with a discussion and demonstration in 
color of the pathology. 

A reward was given -o all correct diag- 
nosticians, 

Tumors of the Diaphragm. [айу Simon 
Anderson, M.D., and Joàn Vincent Forrest, 
M.D. , Mallinckrodt Institute of Radiology, 
St. Louis, Missouri. 


The experience at the Washington Uni- 


versity Medical Center with these lesions 
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in the past 20 years was reviewed and typi- 
cal roentgenographic appearances were 
demonstrated. 

A variety of rare tumors may involve the 
diaphragm. Examples of cysts, benign tu- 
mors, endometriosis, primary and meta- 
static malignancy including direct invasion 
were presented. 

Benign Proliferative Lesions of the Blad- 
der. Peter H. Arger, M.D., and Robert H. 
Dann, M.D., Hospital of the University 
of Pennsylvania, Philadelphia, Pennsyl 
vania. 

Benign proliferative bladder lesions, cys- 
titis cystica and cystitis glandularis, are 
confused on cystoscopy and roentgeno- 
graphic study with bladder tumors. 

The trigone and bladder neck are the 
primary sites of involvement. Both give 
rise to metaplastic bladder epithelium 
lesions due to noxious stimult. 

The relationship of bladder epithelium 
metaplastic lesions to one another, condi- 
tions associated with these lesions, and the 
differential diagnosis were detailed. 

The roentgenographic changes of, and 
the statistics on 21 biopsy proven cases 
were shown in this exhibit. 

Case of the Day. Charles E. Bickham, Jr., 
M.D., Doctor's Hospital, Washington, 
DEG. ~ 

A challenging adult roentgenologic diag- 
nostic problem was presented daily with 
awards for the correct diagnoses posted on 
the following days. 

‘Veterinary Radiology. Larissa Bilaniuk, 
M.D., Darryl Biery, D.V.M., and Wallace 
T. Miller, M.D., University of Pennsyl- 
vania, Philadelphia, Pennsylvania. 

Veterinary Radiology, like Radiology in- 
volving human subjects, has progressed 
greatly in the last several decades. Inter- - 
esting analogies between animal diseases 
and human diseases were presented. Poten- 
tial benefit to understanding human disease 
by investigating their animal counterparts 
is obvious. 27: 

Radiologic Description af Coal Workers’ 
Pneumoconio:is. Leonard Bristol, M.D., 
Dale Trout, B.S., D.Sc., Ray Moore, M.D., ; 
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and George Jacobson, M.D., Chairman, 
American College of Radiology, Chevy 
Chase, Maryland. 

This exhibit recapitulated the UICC/ 
Cincinnati Classification of the roentgeno- 
graphic appearances of the pneumoconioses 
and discussed the film quality required for 
demonstrating parenchymal lesions in the 
lungs. 

Lesions Causing Radiolucent Defects in 
the Renal Pelois. Robert C. Brown, M.D., 
Maynard C. Jones, Jr., M.D., Robert A. 
Boldus, M.D., and Rubin H. Flocks, M.D., 
University of Iowa Hospitals, Iowa City, 
Iowa. 

Filling defects in the renal pelvis have 
been a problem to radiologists and urolo- 
gists since the inception of urography. The 
Exhibitors collected 17 examples that dem- 
onstrate some of these defects. 

The radiolucencies in the renal pelvis 
may be due to intrinsic or extrinsic causes. 
The diagnosis of their etiologies is depen- 
dent on their roentgenographic manifesta- 
tions as well as careful attention to the his- 
tory, physical signs and various laboratory 
procedures. 

A review of the salient findings in these 
conditions was presented. 

Diagnostic Radiological Health Sciences 
Learning Laboratory. Reynold F. Brown, 
M.D., Kevin M. Kelly, M.D., and John C. 
Villforth, M.S., Bureau of Radiological 
Health, U. S. Public Health Service, 
DHEW, Rockville, Maryland. 

This system provides educational mate- 
rial directed at all 3 phases of the radio- 
logic examination: selection of the patient; 
conduct of the examination; and interpreta- 
tion of the results. 

The material pertinent to patient selec- 
tion was presented for inclusion in lectures 
to medical students. A self contained cabi- 
net x-ray machine is used in lecture labora- 
tory exercises to present practical diagnos- 
tic physics principles to residents. The 
Learning file is an instructional system for 
"basic" education in the interpretive as- 
pects of the radiologic examination suitable 
for medical students, residents and re- 
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fresher training, and consists of 1,700 cases 
containing 3,500 full sized reproductions 
that simulate the original roentgenograms. 

The values of the system were presented 
in the exhibit. 

Polytomographic Evaluation of Thoraco- 
lumbar Neural Arch Fractures. Bernard M. 
Casey, M.D., S. Boyd Eaton, ]r., M.D., 
James J. Du Bois, M.D., Myron D. Tre- 
maine, M.D., and Carl J. Mani, M.D., Let- 
terman General Hospital, San Francisco, 
California. 

Roentgen diagnosis of thoracolumbar 
spinal trauma is a matter of considerable 
clinica! and medicolegal interest. Because 
the detection and assessment of such in- 
juries from conventional roentgenograms 
are so difficult, the current classification of 
spinal fractures depends largely on clinical 
criteria. Twenty-eight patients with thora- 
columbar spinal injuries were evaluated by 
conventional and polytomographic meth- 
ods. 

Representative examples of fractures in- 
volving each of the neural arch elements 
were shown. Accurate evaluation and clas- 
sification of potential neural arch trauma 
are best accomplished by hypocycloidal 
tomography in the coronal plane. 

Roentgenographic Profile of Infundibular 
Stenosis: А New Angiographic Sign, Wedge 
Sign of Infundibulum.” Eung Man Cha, 
M.D., Chicago Medical School at Mt. 
Sinal Hospital, Chicago, Illinois; and 
George H. Khoury, M.D., University of 
West Virginia Medical Center, Morgan- 
town, West Virginia. 

Three distinct angiographic patterns of 
infundibular stenosis in the lateral view 
were correlated in 15 patients with infun- 
dibular stenosis and associated ventricular 
septal defect (V.S.D.), using chest roent- 
genograms, hemodynamic data, and surgi- 
cal findings. The 3 patterns were: 

I. The wedge sign of infundibulum, a 
new sign describing a triangular opacity 
with its apex directed caudad in the infun- 
dibulum due to diffuse hypertrophy; V.S.D. 
was large. 

2. Localized or discrete stenosis at the 
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site of the papillary muscle of the conus; 
V.S.D. was usually small. 

3. Scattered filling de-ect in the right 
ventricle denoting anomalous muscle bun- 
dles. 

Pitfalls of Catheter Route in Congenital 
Heart Disease. Eung Man Cha, M.D., 
Chicago Medical School et Mt. Sinai Hos- 
pital, Chicago, Illinois; and George H. 
Khoury, M.D., Universtty of West Vir- 
ginia Medical Center, Morgantown, West 
Virginia. 

It is desirable to make a correct diagnosis 
of cardiac anomaly on anteroposterior and 
lateral spot roentgenogrems of the chest 
with a cardiac catheter m place. The ar- 
terial or venous catheter courses in such a 
Specific way that one is able to assume the 
diagnosis when the route of the cardiac 
catheter is stated. 

The diagnosis can be raade correctly in 
anomalies of the great vessels, and cyanotic 
and acyanotic heart disease. The size of the 
patent ductus arteriosus (PDA) can be 
predicted by evaluating the angle of the 
catheter between the aorra and PDA. 

The purpose of this study was to demon- 
strate different courses of the cardiac cath- 
eter on spot roentgenograms in various 
conditions. 

Eosinophilic Lung Disease (How to Slice 
P.I.E.). Lawrence А. Citro, M.D., Michael 
E. Gordon, M.D., and Wallace T. Miller, 
M.D., Hospital of University of Pennsyl- 
vania, Philadelphia, Pennsylvania. 

An organized approack. to the diagnosis 
of eosinophilic lung disease was presented 
with emphasis on classification. 

Eosinophilic lung disease may be divided 
into the following categories: I. simple 
pulmonary eosinophilia; 2. prolonged pul- 
monary eosinophilia; 3. tropical eosino- 
philia; 4. pulmonary eosinophilia with 
asthma; and $. (a) polyarteritis nodosa, 
(b) Wegener's granulomatosis. 

Dislocated Total Hip Prostheses: Early 
Roentgen Diagnosis. Richard Н. Оа пег, 
M.D., John A. Gehweiler, M.D., John 
Olson, M.D., James W. Wilson, M.D., 
Ph.D., and Terrence S. Carden, M.D., 
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Duke University Medical Center, Durham, 
North Carolina. 

TheMcKee-Farrar, Charnley-Müller and 
Ring total hip prostheses have one or more 
projections on the acetabular component 
which bears a constant geometric relation- 
ship to the metallic femoral head. Disloca- 
tion will disturb this normal geometric 
relationship, which allows early diagnosis in 
frontal roentgenagrams. Fortunately, dis. 
location of total hip prostheses is rare. 

Three signs, the Floating Mine Sign, the 
Saturn Ring Sign, and the Tin Woodsman 
Sign, respectively, were demonstrated for 
each prosthesis. 

An Angiographic Study of the Meningo- 
rachidian Venous System. D. Dilenge, 
M.D., and B. Perey, M.D., Centre Hospi- 
talier Universitaire, Sherbrooke, P.Q., Can- 
ada. 

The meningorachidian venous plexus is a 
complex vascular network which communi- 
cates with the caval system at all levels of 
the trunk as well as with the intracranial 
circulation. 

This plexus which contains few valves, if 
any, provides crucial compensatory meclia- 
nisms in obstruction of either vena cava. 
Also, it may be the main pathway of cere- 
bral venous return in certain pathologic or 
even physiologic states. 

Some of these features were illustrated in 
this exhibit. 

Extensive angiographic findings from 
experiments on monkeys similarly gave 
certain typical hemodynamic patterns of 
this plexus. 

Multisystem Radiographic Analysts of 
Complications in Thermally Burned Patients. 
Steven R. Dennis, M.D., Raoul O. Hagen, 
M.D., and Lee F. Rogers, M.D., Brooke 
General Hospital, Fort Sam Houston, 
Texas. 

To familiarize the radiologist with the 
broad spectrum of acute and chronic com- 
plications that occur in thermally burned 
patients, the following topics were pre- 
sented: 

a. Respiratory complications: airborne 
pneumonia, hematogenous pneumonia, pul- 
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monary edema, inhalation injury and iatro- 
genic injuries. 

b. Gastrointestinal complications: para- 
lytic ileus, esophageal stricture, monilial 
esophagitis, Curling’s ulcer, superior mes- 
enteric artery syndrome, acalculous chole- 
cystitis. 

c. Musculoskeletal complications: peri- 
articular calcifications, fundal osteomyeli- 
tis, septic arthritis, growth disturbance, 
and acromutilation of digits. 

d. Miscellaneous complications: suppu- 
rative thrombophlebitis, monilial pyelo- 
nephritis, and ecthyma gangrenosum. 

Dumbbell | Neuroblastoma-Ganglioneuroma 
of the Spine. Charles J. Fagan, M.D., 
Leonard E. Swischuk, M.D., and Glenn A. 
Meyer, M.D., University of Texas Medical 
Branch, Galveston, Texas. 

Seven cases of dumbbell neuroblastoma- 
ganglioneuromaof thespinewere illustrated. 
It is not well known that this tumor can 
present in this fashion, but it is important 
that it be recognized, for emergency de- 
compressive laminectony is frequently re- 
quired. 

The roentgenographic findings and their 
specificity in suspecting this diagnosis were 
outlined. These are: (1) paraspinal mass 
with or without calcification; (2) sclerosis; 
(3) rib erosion; (4) pedicular flattening or 
erosion; (5) posterior vertebral body scal- 
loping; etc. 

The Roenigenologic Appearance of Hiatal 
Hernia Repairs. David S. Feigin, M.D., A. 
Everette James, Jr., M.D., Frederick P. 
Stitik, M.D., Martin W. Donner, M.D., 
and David B. Skinner, M.D., The Johns 
Hopkins Hospital, Baltimore, Maryland. 

The 4 major types of hiatal hernia 
repairs were described with regard to the 
surgical procedures. Typical examples of 
postoperative roentgenologic manifesta- 
tions and their differential features were 
illustrated. 

Following a diaphragmatic crural repair, 
no subdiaphragmatic esophagus will be 
seen. The fundus of the stomach will ap- 
pear normal. Other common procedures 
create an intraabdominal esophagus. The 
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Nissen fundoplication creates a “fundic 
pseudotumor” effect, the posterior gastro- 
pexy (Hill) leaves a smoothly curved lower 
esophagus and the Mark IV (Belsey) repair 
creates an acutely angulated terminal 
esophagus. 

Recognition of these features is essential 
in analyzing the effectiveness of the re- 
pair and in evaluating surgical compli- 
cations. 

Abnormalities of Pulmonary Aeration in 
the Neonate. Alvin H. Felman, M.D., Barry 
V. Kirkpatrick, M.D., and Donald V. 
Eitzman, M.D., University of Florida, 
Gainesville, Florida. 

Unusual pulmonary complications are 
being recognized with increasing frequency 
by the radiologist who deals with the neo-* 
nate in respiratory distress. The roentgeno- 
logic changes in many cases are character- 
ized by abnormalities of pulmonary aera- 
tion and are frequently associated with 
newer techniques of assisted ventilation. 

This exhibit consisted of cases which 
illustrated a wide variety of usual and un- 
usual patterns of abnormal pulmonary 
aeration. The early recognition of these 
changes and clues to the prediction of more 
catastrophic events were stressed. Correla- 
tion with clinical findings, particularly 
blood gas determinations, was also in- 
cluded. 

Percutaneous Transhepatic Cholangtogra- 
phy. Murray G. Fischer, M.D., Abraham 
Geffen, M.D., and Sezen Ozoktay, M.D., 
Beth Israel Medical Center, New York, 
New York. 

Percutaneous transhepatic cholangiogra- 
phy was performed in 36 patients, with 
successful visualization in 89 per cent. 

The indications and contraindications for 
the procedure were detailed and the tech- 
nique of the lateral approach used in this 
series was elaborated. The importance of 
the inability to enter the biliary ducts in 
nonobstructive jaundice was stressed. Em- 
phasis was placed on postcholangiography 
drainage in helping to decrease the inci- 
dence of bile leakage as a complication in 
cases of obstructive jaundice. 
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Details of representazive and unusual 
cases were presented. 

Angiography in Pulmonary Tension Dis- 
orders of Infants and Chi!dren. Edmund А. 
Franken, Jr., M.D., Roger A. Hurwitz, 
M.D., and J. Stanley Battersby, M.D., 
Indiana University Medical Center, India- 
napolis, Indiana. 

Unilateral tension diserders of the lung 
in children can be class fied as lesions of 
overexpansion and underexpansion. Roent- 
genography and fluoroscopy determine if 
over- or underexpansion 1s present, but for 
precise diagnosis further procedures are 
necessary. 

The use of pulmonary angiography in 
infants and children with various tension 
«disorders was presented. Emphasis was 
placed on the substitution of angiography 
for bronchography in the diagnosis of this 
category of diseases. 

Pulmonary angiograpky is considered a 
safer and more accurate diagnostic proce- 
dure in this group of patiznts. 

Radiologic Evaluation of Common Hip 
Surgery. Matthew Freedman, M.D., Uni- 
versity of Rochester, Strong Memorial 
Hospital, Rochester, New York. 

This exhibit surveyed the radiologic ap- 
pearance of operations performed on the 
hip and the more commoa of the complica- 
tions encountered. 

Surgery on both the adult and pediatric 
hip was covered by means of illustrations 
and examples from actual cases. 

Congenital Malformaticn of the Ears. Bob 
W. Gayler, M.D., and Janet L. Strife, 
M.D., Johns Hopkins Hospital, Baltimore, 
Maryland. 

Roentgenograms of 150 patients with 
congenital deafness anc/or external ear 
abnormalities seen at tke Johns Hopkins 
Hospital from 1964-1972 were reviewed. 
All patients had pluridirectional tomo- 
grams to delineate their structural abnor- 
malities. Various types of congenital mal- 
formations were demorstrated. Broadly 
they were divided into exzernal, middle and 
inner ear abnormalities. Examples of each 
category were illustrated with line drawings 
and correlated clinical information. 
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Roentgenographic Evaluation of Femoral 
Head Prostheses. Thomas Stanley Harle, 
M.D., Lee Frank Rogers, M.D., James 
Elmer Butler, III, M.D., and Stanley C. 
Jones, M.D., The University of Texas 
Medical School at Houston, and Hermann 
Hospital, Houston, Texas. 

The radiologist is frequently faced ith 
the problem of evaluating the postopera- 
tive status of the hip following replacement 
of the femoral! head. Unfortunately, little 
information is available as to what consti- 
tutes a desired result. 

This exhibit illustrated with roentgeno- 
grams from over 40 cases the desired and 
undesired results postoperatively and the 
long term complications. The 2 most fre- 
quently used prostheses (Thompson and 
Moore) were shown and their differences in 
design stressed. The important relation- 
ships between the prosthesis and acetabu- 
lum and remaining femur were noted. 

Roentgenographic Picture of Selected Sur- 
gical Procedures of the Hip in the Pediatric 
Age Group. Norma Fallis Harris, M.D., 
Gene C. Cunningham, M.D., and David 
Merten, M.D., Department of Radiology, 
Baylor College of Medicine, Houston, 
Texas. 

Pre- and postoperative roentgenograms 
were presented which depicted selected 
orthopedic problems in children, involving 
surgical correction at the hip. The proce- 
dures discussed were the Salter, Colonna, 
Pemberton, Chiari, Sharrard, Southwick, 
Haggie Penning procedures and valgus 
osteotomy. 

How ts This Chest Roentgenogram Taken? 
Kenneth R. Kattan, M.D., and Jerome F. 
Wiot, M.D., University of Cincinnati, 
College of Medicine, Cincinnati, Ohio. 

The question of how a chest roentgeno- 
gram was obtained, either in the antero- 
posterior or posteroanterior projection, is 
occasionally important in the adequate 
interpretation of the roentgenogram. 

The Exhibitors found that when the 
appearance of C-6, C-7 and D-1 vertebral 
bodies, the superior and inferior vertebral 
plates and the joints of Luschka are well 
seen, the roentgenogram was obtained in 
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the anteroposterior projection. On the 
other hand, when the neural arch and the 
articular processes and laminae of C-6, C-7 
and D-r are well seen, the roentgenogram 
was made in the posteroanterior projection. 
The exhibit included an explanation of this 
phenomenon. 

Trauma and “No Trauma" of the Cervical 
$pine. Kenneth R. Kattan, M.D., Depart- 
ment of Radiology, University of Cincin- 
nati College of Medicine, Cincinnati, Ohio. 

This exhibit showed some of the ana- 
tomic features of the cervical spine. Roent- 
genograms of anatomic specimens were il- 
lustrated to show the reason why some 
traumatic lesions are missed. Different 
clinical examples of obvious and subtle 
traumata of the cervical spine were shown. 
Stress was placed on the difficult cases and 
how one can arrive at the proper diagnosis 
(one example is how to diagnose anterior 
dislocation when a lateral roentgenogram is 
dificult to obtain). A few nontraumatic 
cases were shown for the sake of differential 
diagnosis. 

The Angiographic Anatomy of Aortico- 
coronary Bypasses. Michael K. Kauff, 
M.D., David C. Levin, M.D., and Harold 
A. Baltaxe, M.D., New York Hospital- 
Cornell Medical Center, New York, New 
York. 

This exhibit demonstrated the authors’ 
technique of evaluating aorticocoronary 
bypass surgery angiographically. Examples 
of normal saphenous vein and internal 
mammary artery bypasses with bidirec- 
tional flow were shown. The significance of 
bidirectional os. unidirectional flow was 
briefly discussed. Occluded bypasses were 
shown and the need for restudying the 
coronary artery stressed. Other abnormal- 
ities, such as intimal hyperplasia of veins 
and false aneurysm formation, were shown. 

Renal Arteriography in Sickle Cell Neph- 
ropathy (4 Preliminary Report Correlating 
the Angiographic and Urographic Changes in 
Sickle Cell Nephropathy). Mansour Kha- 
demi, M.D., and James Ralph Marquis, 
M.D., New Jersey College of Medicine and 
Dentistry, United Hospital Medical Center, 
Newark, New Jersey. 
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Eight cases of sickle cell disease (4 S-S, 
1 SA, 1 SLE, 1 5-С) who had abnormal ex- 
cretory urograms were studied by renal 
arteriography. 

There were no significant renal symp- 
toms. The major urographic findings were 
distortion and blunting of the calyces 
(sickle cell caliectasis) and the kidneys were 
either normal or large. 

The most common arteriographic finding 
was focal cortical hypertrophy. In 1 patient 
a pattern similar to brain convolution 
(pseudobrain pattern) was produced. Other 
arteriographic findings were scar formation, 
and irregularity and pruning of the arterial 
tree. Marked thinning of the cortex and 
relatively enlarged medullary zone were 
seen in a case of S-C and a case of S-S, 
disease. 

Angiographic Diagnosis of Chronic In- 
flammatory Pancreatic Diseases. Mansour 
Khademi, M.D., Eric Lazaro, M.D., and 
Robert R. Rickert, M.D., New Jersey Col- 
lege of Medicine and Dentistry at Mark- 
land Hospital, Newark, New Jersey. 

Selective celiac and superior mesenteric 
arteriography was found to be the most 
revealing test in the diagnosis of chronic 
pancreatitis. Surgical exploration and tissue 
examination confirmed the arteriographic 
diagnosis of chronic pancreatitis, pseudo- 
cyst or abscess of pancreas in 35 cases. The 
diagnosis in another 43 cases was based on 
clinical, laboratory and arteriographic find- 
ings. 

The most common arteriographic find- 
ings were: hypervascularity of the organ; 
irregularity and beading of the small ar- 
teries without encasement of the major 
arteries; and staining. The vascular changes 
were more generalized and involved only 
small arterial branches, in contradistinction 
to carcinoma. Focal or generalized capillary 
blush of the pancreas was the basic diag- 
nostic finding of chronic pancreatitis. The 
splenic vein did not visualize in 12 per cent 
of the cases and the spleen drained via col- 
lateral venous channels. This finding is 
considered to be pathognomonic of pan- 
creatitis of the body or tail in the absence of 
encasement of adjacent major arteries. 
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Direct Magnification Cerebral Arteriogra- 
phy. E. Leone Kier, M.D., Wiliam E. 
Allen, III, M.D., and Stephen L. G. Roth- 
man, M.D., Yale University School of 
Medicine, New Haven, Connecticut. 

This exhibit demonstrated the enhanced 
diagnostic quality of direct magnification 
angiography and subtraction techniques as 
well as the applications cf stereo-angiogra- 
phy. When employed rcutinely, the finer 
vascular anatomy of the cranial circulation 
can be clearly demonstrated and, conse- 
quently, more accurate criteria for the 
topographic and pathologic evaluation of 
intracranial mass lesions can be established. 
In addition, these techniques have pro- 
vided an improved moda ity for the teach- 
„ing of normal and pathclogic neuroradio- 
logic anatomy. 

Various features of meningeal, choroidal, 
midbrain perforators, tentorial, pontine 
and cerebellar vessels were demonstrated, 
and representative pathologic entities were 
presented. 

Placental Migration Demonstrated by 
Ultrasonography. Donald. L. King, M.D., 
Columbia-Presbyterian Medical Center, 
New York, New York. 

Nine symptomatic patients in 2nd or 3rd 
trimester pregnancy were found by ultra- 
sonography to have varying degrees of mar- 
ginal placenta previa. On follow-up exami- 
nations prior to delivery the placenta pre- 
via was no longer found to be present. Al- 
though the placental position has been re- 
garded as fixed after implantation, the 
evidence in these cases demonstrated that 
with uterine growth the placenta can mi- 
grate with respect to a fixed point, the 
cervix. 

This evidence indicates that the diag- 
nosis of placenta previa early in pregnancy 
should not be considered an absolute indi- 
cation for cesarean secticn, and that pla- 
cental ultrasonography skould be repeated 
at term to determine if a change in placen- 
tal location has occurred. 

Battered Child Syndrame: Patterns of 
Injury and Significance of Uncommon Frac- 
tures. Marvin S. Kogutt, M.D., Leonard E. 
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Swischuk, M.D., and Charles J. Fagan, 
M.D., University of Texas Medical Branch, 
Galveston, Texas. 

The incidence and distribution of skeletal 
trauma in 100 battered children were re- 
viewed and it was discovered that many 
infants did not present with the classic 
picture. 

Less common, but nonetheless diagnosti- 
cally significant, fractures of the spine, 
sternum, distal end of the clavicle, scapula, 
and ribs were also assessed, and it was de- 
termined that many of these fractures were 
as important as the epiphyseal-meta- 
physeal type. 

The Panograph in Factal Trauma. David 
A. Krause, M.D., and Gary Erickson, 
D.D.S., University of Minnesota Hospitals, 
Minneapolis, Minnesota. 

The panograph (circular facial tomo- 
graph) is a superior device for examining 
the mandible and maxilla, especially for 
facial trauma. Its ease of use, the clarity of 
the anatomic display, and the reproduci- 
bility in technique allow accurate assess- 
ment of injury and follow-up of healing. 
The detection of small fractures of the 
condyles is easier. 

The normal anatomy was shown. Cases 
of pathology with corresponding standard 
roentgenograms for comparison were also 
shown. 

New Roentgenologic Findings in Myotonta 
Dystrophica: An Analysis of 18 Patients. 
K. Francis Lee, M.D., Shu-Ren Lin, M.D., 
and Philip J. Hodes, M.D., Thomas Jef- 
ferson University Hospital, Philadelphia, 
Pennsylvania. 

Eighteen cases of myotonic dystrophy in 
с families with special reference to new 
skull findings were presented. The reported 
roentgenologic findings include: diffuse 
thickening of the calvarium; hyperostosis 
frontalis; large frontal sinus; small sella 
turcica; elongated mandible; in addition to 
the findings of the gastrointestinal tract, as 
well as the respiratory and cardiovascular 
systems, due to involuntary muscular 
involvement. 

Previously undescribed roentgenologic 
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findings are: decreased basal and nasal 
angles, and hypotelorism which were ob- 
served in most of the patients studied in the 
Exhibitors' series. 

Pseudo-Meningiomatous Hyperostosis. K. 
Francis Lee, M.D., Shu-Ren Lin, M.D., 
and Norman ]. Schatz, M.D., Thomas 
Jefferson University Hospital, Philadel- 
phia, Pennsylvania. 

Two cases of chromophobe adenomas, 1 
case each of craniopharyngioma, epider- 
moidoma, thrombosed intracavernous aneu- 
rysms, sphenoid sinus carcinoma, chondro- 
blastoma, and 2 cases of osteoblastic sellar 
metastases which produced juxtasellar hy- 
perostosis constituted the material of this 
exhibit. 

Other examples of entities which may 
produce juxtasellar hyperostosis were also 
presented. Juxtasellar hyperostosis has 
commonly been associated with visual 
disturbance. 

The Arterial Relations of the Diaphragma 
Sellae—Preliminary Report. K. Francis Lee, 
M.D., Wesley Parke, Ph.D., and Shu-Ren 
Lin, M.D., Thomas Jefferson University 
Hospital, Philadelphia, Pennsylvania. 

. By means of arterial injections'of mix- 
tures of either micropaque and gelatin or 
neoprene latex and India ink in adult and 
fetal human cadavers, this study attempted 
to demonstrate the vascular relations of the 
diaphragma sellae. 

The injected specimens showed that the 
marginal areas of the diaphragma could be 
divided into quadrants with respect to the 
sources of the fine arterial filaments that 
could be visualized within its tissue. With 
the exception of some inconstant contribu- 
tions from the superior hypophyseal arte- 
ries, the 4 major arterial supplies were de- 
rived from the intracavernous sections of 
the carotid arteries and reached the dia- 
phragma from its inferior aspect. The most 
readily demonstrable of these were fine 
terminals of the inferior hypophyseal arte- 
ries that served the posterior quadrant of 
the diaphragma located behind the stalk. 

Radiologic Approach to Intraabdominal 
Masses in Children. James W. Lecky, 
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M.D., Michael T. Gyepes, M.D., Paul Lee, 
M.D., and Ralph J. Uri, M.D., Depart- 
ment of Radiology, UCLA School of Medi- 
cine, Los Angeles, California. 

The radiologist is frequently called upon 
to assess a palpable intraabdominal mass in 
the newborn or older child. Adequate local- 
ization and diagnostic evaluation are ex- 
tremely important. Radiologic evaluation 
of renal, adrenal, hepatic and lumbosacral 
retroperitoneal structures was presented 
and discussed. 

The indications and usefulness of special 
procedures such as antegrade pyelography 
and angiography were illustrated. 

Diseases of Hands and Feet in Xeroradiog- 
raphy. John W. Li, M.D., and John N. 
Wolfe, M.D., Hutzel Hospital, Affiliated, 
Hospital of Wayne State University, School 
of Medicine, Detroit, Michigan. 

This exhibit contained xeroradiograms of 
the hands and feet with a variety of dis- 
eases. The pathology displayed included 
the different arthritides, manifestations of 
hyperparathyroidism, scleroderma, acro- 
osteolysis and other miscellaneous diseases. 
The purpose of the display was to demon- 
strate the advantage of obtaining excellent 
detail of the bone structures and soft tissues 
together in one xeroradiogram, which is not 
possible with the conventional roentgeno- 
graphic film. 

Details of radiation exposure were also 
discussed. 

Gas Producing Perinephric Abscess. Leon 
Love, M.D., and Dennis Baker, M.D., 
Stritch School of Medicine, Loyola Univer- 
sity of Chicago, Maywood, Illinois. 

Gas producing perinephric abscess is a 
rare form of infection in the retroperitoneal 
space. Nine cases were demonstrated by 
scout roentgenography, pyelography and 
occasionally nephrotomography and arte- 
riography. Six of the 9 cases occurred in 
diabetics. The roentgenographic and ana- 
tomic findings were shown. A differential 
diagnosis of extraluminal gas in the upper 
quadrants (perforated retroperitoneal hol- 
low viscus, peritoneal and lesser sac ab- 
scess, emphysematous gastritis, pancreatic 
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abscess and others) was ciscussed. 

Experimental Work in fhe Pathogenesis of 
Chronic Pyelonephritic Scarring. T. M. J. 
Malling, M.B.C.H.B., M.C.R.A,, С. J. 
Hodson, F.R.C.P., F.F. R., P. J. McMana- 
mon, M.B.B.C.H., D.M.R.D., E.I.C.P,, 
С. L. Rolleston, M.B.C.H.B., F.F.R., 
F.C.R.A., Departments of Radiology, Me- 
morial University of Newfoundland, St. 
Johns, Newfoundland, and Christ's Church 
Hospital, Christ's Church, New Zealand. 

Nearly all cases of chronic atrophic py- 

elonephritis are associated with psycho- 
ureteric reflux at some time in the patient's 
history. There is evidence to suggest that 
one of the links between psychoureteric re- 
flux and the pyelonephrrtic scar is intra- 
renal reflux of urine from the bladder. 
° The Exhibitors demorstrated the phe- 
nomenon of intrarenal redux on micturat- 
ing cystourethrography ia infants and ex- 
perimentally in swine. It has been possible 
to show focal scarring in relation to the 
previously demonstrated areas of intra- 
renal reflux in the pig. 

Routine Tomography in the Nonvisualized 
Gallbladder (A Method for Improved Diag- 
nosis). Milton Margulies, M.D., and George 
T. Wohl, M.D., Lankenau Hospital, Phila- 
delphia, Pennsylvania. 

Failure to opacify the gallbladder follow- 
ing oral administration of contrast medium 
is an indication of gallbladder disease, pro- 
viding that the common bile duct can be 
adequately visualized. Roatine tomography 
in patients with nonvisualized gallbladder 
will generally demonstrate an opacified 
common duct and occasionally reveal the 
obstructing calculus. Rarely, a poorly vi- 
sualized gallbladder will show good visual- 
ization that was not appreciated before- 
hand. The accuracy of Ciagnosis obviates 
the need for intravenous cholangiography. 
Results with illustrative cases were demon- 
strated. 

Diseases of the Faw. Richard J. Mark, 
M.D., Charles G. Baker, D.M.D., and 
Jack M. Tishler, M.C., University of 
Manitoba and Winnipeg General Hospital, 
Winnipeg, Manitoba, Caaada. 
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The purpose of this exhibit was to dem- 
onstrate various manifestations of systemic 
and local disease in the teeth and jaw. Vari- 
ous modalities for roentgenographic exam- 
ination of the teeth and jaw were also dem- 
onstrated. Examples were shown of mani- 
festations in cleidocranial dysostosis, acro- 
megaly, Paget's disease, and adenocystic 
carcinoma. 

Radiology of Extraperitoneal Effusions— 
Zn Anatomic Approach. Morton A. Meyers, 
M.D., Joseph P. Whalen, M.D., Kenneth 
Peelle, M.D., and Alfred S. Berne, M.D., 
The New York Hospital-Cornell University 
Medical College, New York, New York. 

The extraperitoneal space is not a “vast 
hinterland with shadowy fascial bounda- 
ries" but is clearly defined by anatomic 
planes into 3 compartments: the perirenal 
space; and the anterior and posterior para- 
renal spaces. Characteristic roentgenologic 
features distinguish the specific compart- 
mentalization of extraperitoneal fluid col. 
lections and lead to identification of their 
source. The correlation of the distribution 
of fluid to the extraperitoneal fascial planes 
was based on anatomic sections derived 
from frozen cadavers, postmortem injec- 
tion studies and selected clinical cases in 
varied disease states. 

The American Registry of Radiologic 
Technologists—soth Anniversary. Mark M. 
Mishkin, M.D., Patricia O. Mueller, R.T., 
and Rowland C. McGowan, B.S., R.T., 
American Registry of Radiologic Technolo- 
gists, Minneapolis, Minnesota. 

The American Registry of Radiologic 
Technology was founded in 1922 and has 
been the examining and certifying body for 
organized technology since that time. Cer- 
tification by the ARRT is recognized na- 
tionally and internationally as the standard 
of excellence. The R.T.-Radiologist team 
depends upon the professional excellence of 
both members. The history of the Registry, 
its current operations, and its role in a 
rapidly changing health care environment 
was presented. 

Selective Management of Stabwounds of the 
Abdomen. Joseph M. Moynahan, M.D., 
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George Haddad, M.D., Walter F. Pizzi, 
M.D., and Edgar P. Fleishmann, Knicker- 
bocker Hospital, New York, New York. 

The demonstration of the value of con- 
trast material injection of stab wounds of 
the abdomen in determining penetration or 
nonpenetration of the peritoneum was the 
purpose of this exhibit. 

The management consists of repeated ex- 
aminations and the administration of intra- 
venous infusions and antiblotics. The most 
important clinical finding was spasm or 
tenderness of the abdomen. Laparotomy 
was performed in 80 patients. The usual 
hospital course was 3 to 4 days. 

The Lungs and Drug Abuse. Louis Domi- 
nic Napoli, M.D., Olcay Selime Cigtay, 
M.D., Homer Lee Twigg, M.D., Sol Katz, 
M.D., and Harold Weiss, M.D., Depart- 
ments of Radiology and Medicine, George- 
town University Hospital and Providence 
Hospital, Washington, D. C. 

Án estimated I 50,000~200,000 persons In 
the United States are addicted or habitu- 
ated to opiates and other drugs. A countless 
number of others use these drugs inter- 
mittently. 

The social and psychologic aspects of 
drug abuse are receiving considerable pub- 
licity at the present time. However, at the 
same time, the medical diseases associated 
with drug abuse have received relatively 
little attention. 

The intent of the Exhibitors was to em- 
phasize the medical complications, giving 
special reference to those changes involving 
the lungs. These pulmonary complications 
associated with drug abuse include: in- 
creased incidence of respiratory infections; 
pulmonary edema; septic pulmonary em- 
boli; and foreign body reaction with angio- 
thrombotic pulmonary hypertension. 

Two previously unreported complica- 
tions were presented and discussed: (1) 
multiple large talc granulomas in a heroin 
user; and (2) repeated episodes of pneumo- 
thorax associated with deep inhalation of 
marijuana. 

The Enigma of Renal Parenchymal Dam- 
age in Children. M. Bernadette Nogrady, 
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M.D., Montreal Children's Hospital, De- 
partment of Radiology, Montreal, P.Q., 
Canada. 

Hypoplasia, dysplasia, sequelae of renal 
vascular damage, trauma, sepsis and uri- 
nary tract infection, or a combination of 
these, may be difficult or impossible to dif- 
ferentiate, unless roentgenologic and clini. 
cal documentation is available. A number of 
illustrative cases were displayed to empha- 
size the importance of urographic examina- 
tion and the problems of interpretation. 

“Addition? —A Method of Photographic 
Contrast Enhancement in Cerebral Angiog- 
raphy. John R. Olson, M.D., John A. Goree, 
M.D., and John P. Jimenez, M.D., Depart- 
ment of Radiology, Duke University Medi- 
cal Center, Durham, North Carolina. 

Addition contrast enhancement is a sim- 
ply performed adjunct to photographic sub- 
traction in cerebral angiography. In par- 
ticular, the intermediate or "cerebrogram" 
phase may be improved to visualize char- 
acteristics of certain lesions which are not 
readily discernible on routine subtraction 
films. 

The method consists of repeated copies of 
paired subtraction images to obtain an 
"added" image of the vascular elements. 
Individual vessels are adequately demon- 
strated by subtraction in most instances, 
but the poorly defined "cerebrogram" is 
more easily evaluated with the addition 
technique, and the problem of the “angio- 
graphically avascular" lesion often can be 
resolved. 

This was amply demonstrated in the ex- 
hibit. 

Some Aspects of the Roentgenologic Assess- 
ment of Speech. Heidi Brigitte Patriquin, 
M.D., Montreal Children's Hospital, Mon- 
treal, P.Q., Canada. 

The roentgenologic investigation of dis- 
orders of articulation includes: (a) exami- 
nation of the facial bones, especially the 
palate, mandible and teeth; and (b) ex- 
amination of the soft palate and pharynx. 

These structures are coated with thick 
colloidal barium sulphate and speech is ex- 
amined in the mento-occipital and lateral 
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projections, using a combiaation of video 
and audiotape recording. "With the aid of 
spot roentgenograms, this exhibit showed 
the structure and function of the facial 
bones and pharynx: (a) normally; (b) after 
adenoidectomy; (c) with cleft palate; and 
(d) following pharyngoplasty. 

Diagnosis of Renal Masses. Howard M. 
Pollack, M.D., Barry B. Goldberg, M.D., 
and Jose Morales, M.D., Department of 
Radiology, Episcopal Hospital, Philadel- 
phia, Pennsylvania. 

This exhibit highlighted the virtues and 
pitfalls of each of the various modalities 
used in defining the nature of a renal mass; 
including nephrotomogra»hy, arteriogra- 
phy, radionuclide imaging; ultrasound and 
«yst puncture. It featured a dichotomous 
flow diagram (decision-making tree) indi- 
cating the proper order of studies in 
any given clinical situation. Unnecessary 
studies are eliminated and appropriate 
treatment is expedited by this technique. 

Cerebrospinal Fluid Absorption. D. Gor- 
don Potts, M.D., Daniel Gomez, Ph.D., 
and Vishnu Deonarine, R.T., Cornell Uni- 
versity Medical College, New York, New 
York. 

This exhibit discussed the following 
topics: 

(1) Perfusion of the pathways with arti- 
ficial cerebrospinal fluid, water-soluble con- 
trast media, radiopaque substances and 
microscopically recogniza»le materials. 

(2) Measurements of the gradient across 
the arachnoid villi in varous positions. 

(3) Light and electror microscopic ap- 
pearances of villi and grarulations with dif- 
ferent pressure gradients across the villi 
and granulations. 

(4) Blood vessels related to the arach- 
noid villi and granulatiors. 

(s) Clinical significance of these findings. 

The Spectrum of Soft Tissue Calcifica- 
tions: Differential Diagnosis in Musculo- 
skeletal Disease. Barry D. Pressman, M.D., 
and Frieda Feldman, M.D., Columbia- 
Presbyterian Medical Center, New York, 
New York. 

Soft tissue calcifications are a valuable 
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guide in the evaluation of musculoskeletal 
disease and in the direction of clinical in- 
vestigations into more fruitful channels. 
Particular patterns were discussed and 
categorized, and the diagnostic value of 
certain combinations and distributions con- 
sidered. 

Column of Bertin: Diagnosis by Nephro- 
tomography. Barry D. Pressman, M.D., 
William M. Green, M.D., Bruce L. Mc- 
Clennan, M.D., and William J. Casarella, 
M.D., Columbia-Presbyterian Medical Cen- 
ter, New York, New York. 

Column of Bertin is a renal pseudotumor 
of no clinical significance. The universal 
opinion expressed in the literature is that 
arteriography is necessary to make this 
diagnosis. 

However, it is the contention of the Ex- 
hibitors that in the presence of several 
classical findings of intravenous urography 
and, expecially, nephrotomography this 
diagnosis can be made without arteriog- 
raphy. This was demonstrated in the ex- 
hibit. 

Roentgenologic Manifestations of Asbesto- 
sis. Howard W. Raymond, M.D., Depart- 
ment of Radiology, University of Cincin- 
nati, College of Medicine, Cincinnati, Ohio; 
and Richard M. Spiegel, M.D., U. S. Public 
Health Service, National Institute for Oc- 
cupational Safety and Health, Division of 
Field Studies and Clinical Investigations, 
Cincinnati, Ohio. 

Examples of the various roentgenologic 
manifestations of asbestosis and its com- 
plications were presented with roentgeno- 
grams and clinical histories. Photographs of 
gross specimens and photomicrographs 
offered roentgenologic-pathologic correla- 
tions. 

Early roentgenographic diagnosis using 
the UICC/Cincinnati Classification of small 
densities was discussed through representa- 
tive chest roentgenograms of asbestos 
workers. The material presented was from 
the files of the National Institute for Occu- 
pational Safety and Health, the Depart- 
ment of Radiology, University of Cin- 
cinnati and the Environmental Science 
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Laboratory, Mt. Sinai School of Medicine 
(courtesy of Dr. Irving Selikoff). 

Disseminated Intravascular Coagulation: 
Potential Roentgenologic Significance. Robert 
R. Renner, M.D., Douglas A. Nelson, 
M.D., Charles J. Aucreman, M.D., and 
Robert L. Lorenzo, M.D., Upstate Medical 
Center, Syracuse, New York. 

There is a growing list of disease states 
where disseminated intravascular clotting 
(DIC) is either of primary etiologic sig- 
nificance or represents a serious complica- 
tion of a previous illness. Clinically, DIC 
may create a hemorrhagic diathesis, isch- 
emic tissue damage particularly in the kid- 
neys, red cell damage and hemolysis, and 
may potentiate shock. 

When present, the roentgenographic 
findings are often nonspecific, but DIC can 
result in roentgenographic findings such as 
hemorrhageor hematoma formation, throm- 
boses and emboli, decreased or absent renal 
function, pulmonary edema, cardiac en- 
largement and pleural or pericardial effu- 
sion. 

The exhibit discussed the basic pathology 
and pathophysiology of DIC and showed 
examples of roentgenograms demonstrating 
changes in these patients. 

Transposition of the Great Arteries. Hen- 
rietta Kotlus Rosenberg, M.D., and San- 
tiago Paredes, M.D., Department of Ra- 
diology, Boston City Hospital, Boston, 
Massachusetts. 

Transposition of the great arteries ac- 
counts for the majority of deaths in infants 
less than 1 year of age with cyanotic con- 
genital heart disease. The clinical findings 
as well as the anatomic basis including the 
embryologic development of the normal 
heart were described. 

The roentgenologic features of the vari- 
ous types of transposition (complete, cor- 
rected, and partial) and the current meth- 
ods of therapy (balloon septostomy, Bla- 
lock and Hanlon, and Mustard procedures) 
were presented. The text was accompanied 
by many roentgenograms and colorful illus- 
trative diagrams. 

Biliary-Duodenal Dynamics in Man: 
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Cineroentgenographic and Manometric Stud- 
tes Following Administration of Drugs and - 
Hormones. Julian O. Salik, M.D., Charles I. 
Siegel, M.D.,and Albert I. Mendeloff, M.D., 
Sinai Hospital, Baltimore, Maryland. 

Characteristic responses of the function 
of the common duct and duodenum to vari- 
ous drugs and hormones were obtained, 
using cineroentgenography, 7o mm. films, 
as well as intraluminal manometry, per- 
formed concurrently. 

These findings (films and manometric 
studies) were presented in the exhibit. 

Roentgenologic and Radioisotopic Diagno- 
sis of Perihepatic Abscess. Roger C. Sanders, 
M.D., Sanford D. Minkin, M.D., and A. 
Everette James, Jr., M.D., Johns Hopkins 
Hospital, Baltimore, Maryland. 

The detection and evaluation of ЕТИН 
іп and around the liver require а multidis- 
ciplined approach. The clinical symptoms 
are often masked by antibiotic therapy and 
the primary responsibility for diagnosis 
often rests with proper use of radioisotopic 
and roentgenographic procedures. 

Characteristic scans and roentgenographic 
patterns of subphrenic, subhepatic, intra- 
hepatic, and lesser sac abscesses were pre- 
sented. Án approach stressing the proper 
sequential selection of diagnostic studies 
was described. 

Normal Chest . . . or Normal Chest???2? 
Austin Robert Sandrock, M.D., University 
Hospitals, Iowa City, Iowa. 

Selected lesions were presented which 
may be overlooked in a single posteroan- 
terior chest roentgenogram if the heart is 
not adequately penetrated. Some of the 
lesions are common; others are rare or un- 
usual. The purpose of the exhibit was to 
refresh the memory and widen the differen- 
tial diagnosis. 

Roentgen Evaluation of the Paranasal 
Sinuses in Children. Charles E. Shopfner, 
M.D., and Jorge Omar Rossi, M.D., Uni- 
versity of Alabama in Birmingham, Bir- 
mingham, Alabama. 

Sinus roentgenograms were evaluated in 
children: with suspected sinusitis; upper 
respiratory infection without sinusitis; and 
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without either suspected s nusitis or upper 
respiratory infection. 

Mucosal thickening, opacity and fluid 
occurred equally in children younger than 
6 years of all the 3 groups. Children older 
than 6 years with upper respiratory infec- 
tion had roentgen pathology more often 
than those with suspected sinusitis. Only 
6 of 120 children had accte sinusitis, but 
the roentgen findings were nonspecific and 
did not affect treatment. 

If sinus roentgenograms are to be utilized 
in general pediatric practice, the omnipres- 
ence and relationship of tke roentgen path- 
ology to upper respiratory infection must 
be recognized. 

Uterine PAlebography : Methods and Diag- 

*nostic Findings. Philip W. Silverberg, M.D., 
Gilbert S. Melnick, M.D.. Eugene J. Slow- 
inski, M.D., and Norman Reiss, M.D., St. 
Michael's Medical Center, Newark, New 
Jersey. 

The exhibit demonstrated the transmyo- 
metrial technique of uterine phlebography, 
supplemented by selective left ovarian vein 
phlebography when necessary. 

Normal anatomy and variations, vari- 
cosities of the broad ligament, the “ovarian 
vein syndrome" with right hydronephrosis, 
and pelvic thrombosis with thrombophlebi- 
tis were shown. 

The illustrations cons.sted of approxi- 
mately 30 roentgenograrrs, 2 Kodachrome 
enlargements and several anatomic draw- 
ings. 

Roentgenology of the Ileccecal Valve. Bruce 
D. Smith, M.D., and Welland F. Short, 
M.D., University of Pittsburgh, Pittsburgh, 
Pennsylvania. 

The variable appearance of the normal 
ileocecal valve may present a perplexing 
diagnostic problem. Faihire to appreciate 
normal variations of this structure and the 
ways in which it is affected by disease may 
lead to misinterpretatiom. 

The roentgenographic appearance of nor- 
mal and abnormal ileocecal valves, the dis- 
tinguishing features, ard the techniques 
which may help in differentiation were pre- 
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sented as a guide to accurate Interpretation. 

Liver Calcification, a new Entity? Clement 
A. Smith, M.D., and Charles B. Cuono, 
M.D., West Virginia University Medical 
Center, Morgantown, West Virginia. 

This exhibit was based on 105 cases of un- 
usual liver calcification. Previous descrip- 
tion of these lesions has not been found. 
The character and site of the lesions tend 
to be characteristic. The cause and nature 
of the disease is not known and the histo- 
logic study up to present is not informa- 
tive. 

The Pediatric Skull: Variations and Arti- 
facts. Leonard E. Swischuk, M.D., and 
Charles f. Fagan, M.D., University of 
Texas Medical Branch, Galveston, Texas. 

The skull of the infant and older child is 
an endless source of interest because of its 
numerous normal variations. To be sure, 
there ts probably as much difficulty in in- 
terpreting these findings as in the patho- 
logic change. 

It is mandatory that the roentgenologist 
have a firm foundation in the recognition 
of such findings; this exhibit outlined most 
of the common, and some of the uncom- 
mon, normal variations and artifacts. 

Mammary Duct Infection. Barbara Threatt, 
M.D., Elizabeth Schmidt, M.D., and 
Henry Appelman, M.D., University of 
Michigan Medical Center, Ann Arbor, 
Michigan. 

Mammary duct injection is a safe, sim- 
ple, nonpainful procedure for the evalua- 
tion of spontaneous nipple discharge. Vi- 
sualization and localization of the duct with 
discharge 1s of great value to the surgeon, 
since most significant nipple discharges 
(serous or hemorrhagic) present without an 
associated mass. 

The technique of mammary duct injec- 
tion was shown, along with the normal 
anatomy and some normal variations. Be- 
nign and malignant duct disease was dem- 
onstrated and correlated with mammo- 
graphic and pathologic case material. 

Population Exposure to X-Rays: 1964 
and 1970 Studies. John C. Villforth, M.S., 
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Samuel Sperling, M.S., William S. Cole, 
M.D., Joseph N. Gitlin, M.S., and Paul L. 
Roney, M.D., Bureau of Radiological 
Health, FDA, U.S. PHS, DHEW, Rock- 
ville, Maryland. 

This exhibit was based on a PHS study 
designed to provide information on the 
x-ray experience of the U.S. population. It 
Is essentially a repetition of the 1964 study 
to compare: the frequency and rate of per- 
sons examined and treated by x-rays; the 
number of various types of examinations 
and procedures; and the number of films 
per radiographic, fluoroscopic, or dental 
examination, to list a few examples of the 
parameters under study. Estimates of the 
genetically significant dose were also com- 
pared with the 1964 data. 

Comparisons with the 1964 data revealed 
significant reductions in radiation exposure 
of the U.S. population from medical and 
dental roentgenography. 

Cineroentgenographic Evaluation of Pros- 
thetic Cardiac Valves. Alan Е. White, 
M.D., and Robert E. Dinsmore, M.D., 
Massachusetts General Hospital, Boston, 
Massachusetts. 

A study was made of 41 patients with 
prosthetic cardiac valves who were clini- 
cally suspected of having a paravalvular 
leak. 

Cineroentgenography was carried out in 
each case to determine the degree of tilt 
along the long axis of the prosthetic valve. 
Aortic root angiography was performed in 
al patients with aortic valve prostheses 
and left ventricular angiography, and in all 
those with prosthetic mitral valves to con- 
firm or exclude the presence of a paravalvu- 
lar leak. 

Nonleaking mitral prostheses were found 
to have a wider range of tilt in the normal 
than nonleaking aortic prostheses, because 
of a difference in the supporting structures 
in the aortic annulus and mitral annulus. 

A valve tilt greater than 6? for a prosthet- 
ic aortic valve, and a tilt greater than 12? 
for a prosthetic mitral valve were deter- 
mined to be strong evidence of separation 
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of the prosthesis from the valve bed with a 
paravalvular leak. 

Radiographic Manifestations of Meckel s 
Diverticulum. Alan F. White, M.D., Kook 
Sang Oh, M.D., Alfred L. Weber, M.D., 
and A. Everette James, Jr., M.D., Mas- 
sachusetts General Hospital, Boston Mas- 
sachusetts and Johns Hopkins Medical In- 
stitutions, Baltimore, Maryland. 

Meckel's diverticulum 1s a common con- 
dition and 25 per cent of the patients will 
develop symptoms from its complications. 
Most of these patients have surgery with- 
out radiographic examination. The diag- 
nosis can definitely be made and often sug- 
gested by radiographic examination. 

The radiographic manifestations of Mec- 
kel’s diverticulum are: (1) gas within tht 
diverticulum; (2) abscess formation or fluid 
(blood) in the abdomen from perforation; 
(3) small bowel obstruction; (4) demonstra- 
tion of the diverticulum; (5) intussuscep- 
tion; (6) persistent separation of bowel 
loops about an inflamed Meckel's diverticu- 
lum; (7) persistent fecal umbilical fistula; 
(8) uptake of Tc®™ by gastric mucosa lin- 
ing a Meckel’s diverticulum; and (9) angio- 
graphic demonstration of bleeding from a 
Meckel's diverticulum in the small bowel. 

An example of each of these manifesta- 
tions was presented together with a discus- 
sion of the embryology, pathology, and 
clinical presentation. 

Pharmacoangiography of the Splanchnic 
Venous System. Warren C. Widrich, M.D., 
David L. Nordahl, M.D., and Alan H. 
Robbins, M.D., Veterans Administration 
Hospital, Boston, Massachusetts. 

The use of pharmacologic techniques, 
especially the Io minute postepinephrine 
celiac arteriogram and the use of papaverine 
in the superior mesenteric artery, have 
decidedly improved visualization of the 
splenic, superior mesenteric, and portal 
veins in the Exhibitors’ experience of over 
200 splanchnic angiographies. 

Pharmacoangiograms and discussion of 
lesions enhanced by these techniques were 
presented. 
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Vasodilator Response to Contrast Agents in 
Parallel Vascular Beds. Cerald L. Wolf, 
Ph.D., M.D., Ward A. Chambers, M.D., 
Joe R. Stock, B.S., and William J. Wilson, 
M.D., University of Nebraska Medical 
Center, Omaha, Nebraska. 

The physiology of vascular stenosis and 

the pharmocologic response to contrast 
agents are important aspects of angiog- 
raphy. Very large stenoses are necessary in 
many vascular beds before resting flow is 
diminished. However, there are significant 
and proportional losses o? vasodilator re- 
serve with even small stenoses. As the de- 
gree of stenosis increases, the vascular bed 
becomes more dependent upon. perfusion 
pressure to maintain a nutrient flow. 
• A model was presented describing the 
potentiation of the deleterious pharmaco- 
logic effects of contrast agents (vasodilata- 
tion, hypotension, and histotoxicity) when 
the stenotic bed must compete with paral- 
lel vascular beds possessiag greater dilator 
reserve. 
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Chronic Temporomandibular Joint Syn- 
drome. H. Y. Yune, M.D., J. Robert Hall, 
DDS, Charles R. Hutton, DDS, and Eu- 
gene C. Klatte, M.D., Indiana University 
Medical Center, Indianapolis, Indiana. 

The roentgenograms of 74 patients with 
chronic temporomandibular pain were re- 
viewed. Initially in an earlier group of 43 
patients, conventional and open mouth 
roentgenograms were obtained. The roent- 
genographic technique in the last 31 pa- 
tients was altered to include a submento- 
vertex view, lateral zonography, and serial 
multidirectional laminography of both tem- 
poromandibular joints. 

Utilizing only conventional roentgeno- 
graphic studies, 14 of 43 patients had de- 
monstrable pathology. With completeroent- 
genographic studies, 25 of 31 patients were 
noted to have anatomic changes. 

James F. Martin, M.D. 
Chairman 
Committee on Scientific 
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THE TECHNICAL EXHIBITS 


The Technical Exhibits of the Seventy- 
third Annual Meeting of the American 
Roentgen Ray Society, held October 3-6, 
1972, were of great artistic display and, be- 
cause of the many splendid advances 
achieved during the past year, they con- 
tributed immeasurably to the over-all suc- 
cess of the Annual Meeting. They were 
located in the ultramodern Convention 
Hall of the Washington Hilton Hotel, which 
also housed the Scientific Exhibits. This 
was a very fortunate arrangement, since it 
afforded the members and the many guests 
of the Society ample opportunity to simul- 
taneously study both the technical and 
scientific aspects of the latest and most 
timely developments in radiology and allied 
fields. 

The Society is greatly indebted to Dr. 
James C. Cook, Manager, and Dr. George 
A. Kling, Associate Manager of the Annual 
Meeting for assembling and organizing 
these magnificent Technical Exhibits, and 
expresses its sincere thanks to the following 
participating firms: Access Corporation, 
Cincinnati, Ohio; Ames Color File Corpora- 
tion, Somerville, Massachusetts; Atomic 
Energy of Canada Limited, Ottawa, On- 
tario; Automatic Seriograph, Division of 
Litton Industries, Des Plaines, Illinois; 
Barnes-Hind Pharmaceuticals, Inc., Sunny- 
vale, California; Bar-Ray Products, Inc., 
Brooklyn, New York; Becton-Dickinson, 
Division of Beckton, Dickinson and Com- 
pany, Rutherford, New Jersey; CGR Medi- 
cal Corporation, Baltimore, Maryland; 
Cook, Inc., Bloomington, Indiana; Cordis 
Corporation, Miami, Florida; Digital Equip- 
ment Corporation, Maynard, Massachu- 
setts; Dunlee Corporation, Bellwood, Illi- 
nois; Du Pont Company, Wilmington, 
Delaware; Eastman Kodak Company, 
Rochester, New York; Eimac Division of 
Varian, Salt Lake City, Utah; Electro Cath- 
eter Corporation, Rahway, New Jersey; 


Elec-Trol International Inc., Lauderdale- 
by-the-Sea, Florida; Elema-Schonander, 
Inc., Elk Grove Village, Illinois; Encyclo- 
paedia Britannica, Inc., Chicago, Illinois; 
Eureka X-Ray Tube Corporation, Chicago, 
Illinois; E-Z EM Company, Inc., West- 
bury, New York; Field Emission Corpora- 
tion, McMinnville, Oregon; Flow Pharma- 
ceuticals, Inc., Palo Alto, California; GAF 
Corporation, New York, New York; Gen- 
eral Electric Company, Milwaukee, Wis- 
consin; Gordon Consultants, Inc., New 
York, New York; Grune & Stratton, Inc., 
New York, New York; Hoechst Pharma, 
ceuticals, Inc., Somerville, New Jersey; 
Ilford Inc., Paramus, New Jersey; Katum 
Corporation, Boulder, Colorado; Keuffel & 
Esser X-Ray, Inc., Teterboro, New Jersey; 
Liebel-Flarsheim Company, Cincinnati, 
Ohio; J. B. Lippincott Company, Philadel- 
phia, Pennsylvania; LogEtronics Inc., 
Springfield, Virginia; Low X-Ray Corpora- 
tion, Valhalla, New York; The Machlett 
Laboratories, Inc., Stamford, Connecticut; 
Mallinckrodt Chemical Works, St. Louis, 
Missouri; MDT Instrument Company, 
South Salt Lake City, Utah; Medical Plas- 
tics Laboratory, Inc., Gatesville, Texas; 
Medi-Tech, Inc., Watertown, Massachu- 
setts; Medrad Inc., Allison Park, Pennsyl- 
vania; Memco Inc., Riverside, New Jersey; 
Micro X-Ray Recorder, Inc., Chicago, 
Illinois; Neutron Products, Inc., Dickerson, 
Maryland; N & H Instruments, Inc., Car- 
rollton, Texas; Nuclear Associates, Inc., 
Westbury, New York; Pako Corporation, 
Minneapolis, Minnesota; Philips Medical 
Systems, Inc., Shelton, Connecticut; Picker 
Corporation, Cleveland, Ohio; Profexray, 
Divison of Litton Medical Products, Inc., 
Des Plaines, Illinois; Radiographic Spe- 
cialties, Oceanside, New York; Radx Cor- 
poration, Houston, Texas; S & S X-Ray 
Products, Inc., Brooklyn, New York; W. B. 
Saunders Company, Philadelphia, Pennsyl- 
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vania; Frank Scholz X-Ray Corporation, 
Needham Heights, Massachusetts; Siemens 
Corporation, Iselin, New Jersey; Spectro- 
therm Corporation, Mountain View, Cali- 
fornia; Spectrum X-Ray Corporation, West- 
ville, New Jersey; E. R. Squibb & Sons, 
Inc., Princeton, New Jersey; Texas In- 
struments Inc., Houston, Texas; Charles C 
Thomas, Publisher, Springfield, Illinois; 
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Unified Micromed Systems, Reading, Penn- 
sylvania; United States Radium Corpora- 
tion, Brooklyn, New York; The Williams & 
Wilkins Company, Baltimore, Maryland; 
Winthrop Laboratories, New York, New 
York; Wolf X-Ray Corporation, Jamaica, 
New York; Xerox— Xeroradiography, Pas- 
adena, California; Year Book Medical Pub- 
lishers, Chicago, Illinots. 
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NEWS ITEMS 


NEW OFFICERS OF THE AMERICAN 
ROENTGEN RAY SOCIETY 

At the Seventy-third Annual Meeting of 
the American Roentgen Ray Society, held 
at the Washington Hilton Hotel, Washing- 
ton, D. C., October 3-6, 1972, the following 
new officers were elected: President: J. 
Scott Dunbar, M.D., Vancouver, B.C., 
Canada; President-Elect: William B. Sea- 
man, M.D., 622 W. 168th Street, New 
York, New York 10032; rst Vice-President: 
Robert G. Fraser, M.D., Montreal, P.Q., 
Canada; 2nd Vice-President: Walter M. 
Whitehouse, M.D., Ann Arbor, Michigan; 
Secretary: Ted F. Leigh, M.D., Emory 
University Clinic, Atlanta, Georgia 30322; 
and Treasurer: Colin B. Holman, M.D., 
Mayo Clinic, Rochester, Minnesota 55901. 

The Chatrman of the Executive Council 1s 
Ralph M. Scott, M.D., оо S. Floyd, Louis- 
ville, Kentucky 40208. 

The Seventy-fourth Annual Meeting of 
the Society will be held at the Queen Eliza- 
beth Hotel, Montreal, P.Q., Canada, Sep- 
tember 25—28, 1973. 


SOCIETY FOR PEDIATRIC RADIOLOGY 


At the Fifteenth Annual Meeting of the 
Society for Pediatric Radiology held at the 
Washington Hilton Hotel, Washington, 
D. C., October 1-2, 1972, the following 
officers were elected: President: Donald H. 
Altman, M.D., Miami, Florida; President- 
Elect: Hooshang Taybi, M.D., Children’s 
Hospital Medical Center of Northern Cali- 
fornia, sist & Grove Streets, Oakland, 
California 94609; Secretary-Treasurer: John 
L. Gwinn, M.D., 4650 Sunset Boulevard, 
Los Angeles, California 90027. 

The Sixteenth Annual Meeting of the 
Society will be held at the Queen Elizabeth 
Hotel, Montreal, P.Q., Canada, September 
23—24, 1973. 

ROCKY MOUNTAIN RADIOLOGICAL 
SOCIETY 


At the last Annual Meeting of the Rocky 


Mountain Radiological Society, the follow- 
ing new officers for 1973 were elected: 
President: Verne G. LaTourette, Jr., M.D., 
Denver, Colorado; President-Elect: W. Kemp 
Absher, M.D., Pueblo, Colorado; zst Vice- 
President: William E. Jobe, M.D., Denver, 
Colorado; 2nd Vice-President: Jerome D. 
Sutherland, M.D., Denver, Colorado; Sec- 
retary-Treasurer: Lorenz R. Wurtzebach, 
M.D., Denver, Colorado 80220; and His- 
torian: H. Milton Berg, M.D., Bismarck, 
North Dakota. 

The next Annual Meeting of the Society 
will be held in Denver at the Brown Palace 
Hotel on August 2, 3, and 4, 1973. 


ASSOCIATION OF UNIVERSITY 
RADIOLOGISTS 

The Association of University Radiolo- 
gists (AUR) wishes again to announce an 
Annual Memorial Medal Award that will 
be given to the radiology resident writing 
the best original paper. The paper can rep- 
resent the work of one or more investiga- 
tors, but the resident submitting the paper 
must qualify as the senior author. 

The winner of the competition will be in- 
vited to present his work at the Annual 
Meeting of the AUR and will receive 
a monetary award in addition to the medal. 

Manuscripts to be considered for the 
1973 competition must be received by 
March 1, 1973. Inquiries should be ad- 
dressed and papers submitted to: Melvyn 
H. Schreiber, M.D., Department of Ra- 
diology, University of Texas Medical 
Branch, Galveston, Texas 77550. 

The next AUR Annual Meeting will be 
in Vancouver, B.C., Canada, May 9-12, 
1973- 

INSTITUTE FOR PEDIATRIC RADIOLOGY 


The Institute for Pediatric Radiology 
and Chas. E. Shopfner, M.D. will present 
2 spring meetings on the Current Status of 
Pediatric Radiology series. 

“Radiology of the Pediatric Chest” will 
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be presented March 10-11, 1973 at the 
Royal Sonesta Hotel in New Orleans, La.; 
"Radiology of the Pediatric Gastrointes- 
tinal Tract" will be presented May 5-6, 
1973 at the Prom Sheraton Motor Hotel in 
Kansas City, Mo. | 

For information please write Institute 
for Pediatric Radiology, 4148 North Cleve- 
land Avenue, Kansas City, Missouri 64117. 


COURSE IN PEDIATRIC GENITOURINARY 
RADIOGRAPHY 

The Department of Radiology of the 
University of Utah School of Medicine will 
sponsor a course on “Pediatric Genitouri- 
nary Radiography," Apri. 14 through 17, 
1973, at the Las Vegas Hi.ton Hotel in Las 
Vegas. 

Small groups of approximately 12 par- 
ticipants will meet daily in morning and 
afternoon 2 hour seminars, rotating among 
the various faculty memoers. Other than 
short introductory sessions, no formal lec- 
tures will be given, with each faculty mem- 
ber directly supervising detailed case analy- 
sis by the participants, allowing personal 
faculty-participant interaction. 

For further information, please write to 
Patrick. D. Lester, M.D., University of 
Utah Medical Center, Salt Lake City, 
Utah 84112. 


SYMPOSIUM ON PEDIATRIC RADIOLOGY 


University oF KzNTUCKY, 
LEXINGTON, KENTUCKY 

A three day symposium to be held May 
2—4, 1973, will deal with many practical 
problems in the diagnosis of abdominal, 
chest, and skeletal disease їп childhood. A 
distinguished Guest and University of Ken- 
tucky Faculty will join in presenting the 
conference, organized to meet the needs of 
practicing pediatricians and radiologists. 

The Guest Faculty includes: David H. 
Baker, M.D., New York, New York; 
Lawrence A. Davis, M.D., Louisville, 
Kentucky; John Dorst, M.D., Baltimore, 
Maryland; Herman Grossman, M.D., Dur- 
ham, North Carolina; John Gwinn, M.D., 
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Los Angeles, California; Herbert Kauf- 
mann, M.D., Philadelphia, Pennsylvania; 
M. B. Ozonoff, M.D., Newington, Connec- 
ticut; Edward Singleton, M.D., Houston, 
Texas; and John Tampas, M.D., Burling- 
ton, Vermont. 

Please address inquiries to Frank R. 
Lemon, M.D., Continuing Education, Col- 
lege of Medicine, University of Kentucky, 
Lexington, Kentucky 40506. 


ADVANCES IN PEDIATRIC RADIOLOGY 
The Indiana University School of Medi- 


cine, Indianapolis, Indiana, will present, 
May 16-18, 1973, a Pediatric Radiology 
Postgraduate Course dealing with the re- 
cent developments in the field, including 
neonatology, angiography, neuroradiology, 
bone dysplasias, gastrointestinal and geni- 
tourinary radiology. 

All sessions will be held in Emerson 
Auditorium of the Indiana University: 
School of Medicine. Advance registration 
18 requested. 

In addition to members of the Local 
Faculty the Guest Faculty includes: David 
H. Baker, M.D., Columbia-Presbyterian 
Medical Center, New York; J. Scott Dun- 
bar, M.D., Faculty of Medicine, Univer- 
sity of British Columbia; Herman Gross- 
man, M.D., Duke University Medical Cen- 
ter; Derek Harwood-Nash, M.D., Ch.B., 
FRCP(C), Hospital for Sick Children, 
Toronto, Canada; William McSweeney, 
M.D., University of Cincinnati School of 
Medicine; William Northway, M.D., Stan- 
ford University School of Medicine; An- 
drew K. Poznanski, M.D., University of 
Michigan Medical Center; Frederic Silver- 
man, M.D., University of Cincinnati School 
of Medicine; and Hooshang Taybi, M.D., 
University of California School of Medi- 
cine. 

For further information please write to: 
Mr. Steven D. Berkshire, Program Coordi- 
nator, Division of Postgraduate Medical 
Education, Indiana University School of 
Medicine, 1100 West Michigan Street, In- 
dianapolis, Indiana 46202. 
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NUCLEAR CARDIOLOGY 


The Divisions of Nuclear Medicine and 
Cardiology of the Johns Hopkins Hospital 
announce a symposium titled "Nuclear 
Cardiology." 

This symposium will consider the use of 
nuclear medicine techniques in clinical car- 
diology. Both the practical aspects and the 
areas of future development will be em- 
phasized by a Faculty of Invited Guests. 

The symposium will last for 23 days and 
occur on April 12, 13, and 14, 1973. 

For further information please write to: 
A. Everette James, Jr., Sc.M., M.D., De- 
partment of Radiology, Johns Hopkins 
Hospital, Baltimore, Maryland 21205. 


POSTGRADUATE COURSE IN 
NEURORADIOLOGY 
CoLuMBIA-PRESBYTERIAN MEDICAL CENTER 

The Department of Radiology, College 
of Physicians and Surgeons, Columbia Uni- 
versity, announces a Postgraduate Course 
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in Neuroradiology to be held at the Co- 
lumbia-Presbyterian Medical Center, April 
30-May 4, 1973, under the direction of 
Ernest H. Wood, M.D. 

The course is a comprehensive review of 
diagnostic neuroradiology and is designed 
primarily for radiologists, neurologists and 
neurologic surgeons. Emphasis will be 
placed on basic information used fre- 
quently in neuroradiologic diagnosis, es- 
pecially angiography. 

One day will be devoted to pediatric 
neuroradiology. 

Topics of the course will also include 
plain film roentgenographic diagnosis, pneu- 
mography, myelography, radiology of the 
orbits, and neuroradiologic approaches to 
the solution of specific clinical problems. . 

Inquiries should be addressed to: Melvin 
D. Yahr, M.D., Associate Dean, Office of 
Graduate Medicine, College of Physicians 
& Surgeons, 630 West 168 Street, New 
York, N. Y. 10032. 
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BOOK REVIEW 


RADIOLOGY OF THE SKULL aND Brain: THE 
SKULL. Volume I. In 2 kooks. Edited by 
Thomas H. Newton, M.D., Professor of 
Radiology, Neurology and Neurosurgery; 
Chief, Section of Neurorad ology, University 
of California School of Medicine, San Fran- 
cisco Medical Center, San Francisco, Calif.; 
and D. Gordon Potts, M.D., Professor of 
Radiology, Cornell Medical College; Attend- 
ing Radiologist, The New York Hospital, 
New York, N. Y. Cloth. Pp. 874, plus an 
index, with 2,314 illustrations. Price, $78.50. 
C. V. Mosby Company, 3207 Washington 
Boulevard, St. Louis, Mo. 63103, 1971. 


This 2 book set represents the first volume of 
4 3 volume opus which, when completed, will 
represent a veritable encyc opedia of Neuro- 
radiology. The rapid growth of this subspe- 
cialty necessitated the procuction of a work 
which would gather together the tremendous 
mass of accumulated information and distill it 
into a unified, comprehensive, and readable 
presentation. In this first volume, the dis- 
tinguished editors and their 35 expert contribu- 
tors have succeeded most edmirably. Its 873 
pages contain the most exhaustive and compre- 
hensive treatment to date of the radiographic 
characteristics of the normal skull and of the 
many disease processes anC syndromes which 
affect the skull. Most important for a radiologic 
publication, the 41 chapters are profusely il- 
lustrated. The illustrations are large, the quality 
of reproduction is generally good, and the 
legends are clear. 

The first book and a small portion of the 
second book are devoted to the normal skull 
and to a consideration of alterations in size, 
shape, thickness, and texture. There are de- 
tailed discussions of skull maturation, cranial 
sutures and fontanelles, and basal foramina. 
'The individual seeking a differential diagnosis 
for a particular roentgen fiading will certainly 
be satisfied in these pages. 

The remainder of the second book utilizes a 
disease oriented approach and includes sections 
on congenital anomalies, metabolic diseases, 
tumors, trauma, and infect:on. The chapters on 
craniofacial anomalies, Lückenschádel, and 
skull trauma were particularly impressive to 
this reader. 


This dual format, with the first 570 pages de- 
voted to radiographic findings and their differ- 
ential diagnosis and the last 300 pages struc- 
tured according to disease processes, leads to a 
moderate degree of overlap and repetition. 
However, these are not necessarily bad charac- 
teristics since real learning must involve repeti- 
tion to achieve understanding. Furthermore, 
since one opens a volume such as this to look up 
particular details or to try this or that subject, 
there is little danger of finding the coverage of 
any topic to be redundant. Consistent with the 
rest of the volume, the index appears to be com- 
plete and well organized, enabling the reader to 
quickly locate his subject of interest. 

Án introductory chapter on the history of 
Neuroradiology was most interesting to this re- 
viewer, but seemed to be somewhat slanted 
toward the European contributions to the de- 
velopment of this field with less than adequate 
credit for the more recent North American 
renaissance in Neuroradiology. Some of the best 
chapters were written by outstanding, well 
recognized, and experienced American and 


Canadian authors who have made important 


investigative contributions in a variety of sub- 
jects and whose chapters on those subjects in 
this volume can best be described as definitive. 

The editors state that this volume and the 
two to follow (Volume 2 on angiography and 
Volume 3 on air studies, isotope studies, and 
other diagnostic techniques) are primarily in- 
tended for physicians interested in the roent- 
genologic diagnosis of neurologic problems. This 
magnificent first volume on the skull is an out- 
standing reference work and can be highly 
recommended not only to neuroradiologists, 
but also to students and experienced clinicians 
in diagnostic radiology, neurology, and neuro- 
surgery. 

STEPHEN А. Kierrer, M.D. 


BOOKS RECEIVED 


MAMMOGRAPHY. Second edition. By Robert L. Egan, 
M.D., Professor of Radiology and Chief, Mam- 
mography Section, Department of Radiology, 
Emory University School of Medicine, Atlanta, 
Ga. Cloth. Pp. 498, with many illustrations. Price, 
$35.50. Charles C Thomas, Publisher, 301-327 
East Lawrence Avenue, Springfield, Ill. 62717, 
1972. 
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Industrial Drive, St. Louis, Mo. 63141, 1972. 


VECTORCARDIOGRAPHY IN CONGENITAL Heart Dis- 
Tug ANALYSIS OF THE VENOUS System. By John 


EASE: A METHOD For Estrmatine Severity. By 


R. Curtis Ellison, M.D., Associate in Cardiology, 
Children’s Hospital Medical Center; Assistant 
Professor of Pediatrics at the Children’s Hospital, 
Harvard Medical School, Boston; and Norma J. 
Restieaux, M.B., Ch.B., Е.К.А.С.Р., M.R.C.P. 
(London), Senior Lecturer in Medicine and Car- 
diologist, University of Otago Medical School, 
New Zealand; Formerly, Fellow in Cardiology, 
Children’s Hospital Medical Center, Boston. 
Cloth. Pp. 209, with 138 illustrations. Price, 
$13.50. W. B. Saunders Company, West Washing- 
ton Square, Philadelphia, Pa. 19105, 1972. 
EARLY CARE OF THE INJURED Patient. By the Com- 
mittee on Trauma; American College of Surgeons. 
Cloth. Pp. 441, with 200 illustrations. Price, $9.00. 
W. B. Saunders Company, West Washington 
Square, Philadelphia, Pa. 19105, 1972. 


MEDICAL, SPECIALTY TERMINOLOGY: X-RAY AND 


NUCLEAR MEDICINE. Volume 2. By Clara Gene 
Young, Retired Technical Editor and Writer 
(Medical), U. S. Civil Service; former Instructor, 
Medical Terminology, Good Samaritan Hospital, 
Phoenix, Ariz.; and Joseph J. Likos, M.D., 
F.C.A.P., Chief, Laboratory Service and Nuclear 
Medicine Veterans Administration Hospital, 
Phoenix, Ariz. Cloth. Pp. 284, with 124 illustra- 
tions. Price, $15.75. C. V. Mosby Company, 11830 


Ludbrook, M.D., Professor of Surgery, University 
of Adelaide, South Australia. Standardization of 
Cardio-Angiological Methods: 1. Paper. Pp. 94, 
with 24 illustrations. Price, Fr. 23.-/ DM 21... 
Hans Huber Publishers, Marktgasse 9, Langgass- 
strasse 76, Box CH 3000 Berne 9, Switzerland, 


1972. 


Tue RoLE оғ CHROMOSOMES IN Cancer Brorocv. 


By Peo C. Koller. Volume 38 of Recent Results in 
Cancer Research. Cloth. Pp. 122, with 42 figures. 
Price, $15.30. Springer-Verlag New York, Inc., 175 
Fifth Avenue, New York, N. Y. 10010, 1972. 


FÉDÉRATION DES SociÉrÉs DE GvNÉcOLOGIE ET 


D’OBSTETRIQUE DE LANGUE FRANÇAISE, 24TH 
Conorés. First report: La Prévention des Im- 
munisations Foeto-maternelles. Second report: In- 
continence Urinaire d’Effort. Round table: De la 
Contamination du Nouveau-Né Pendant et Après 
l'Accouchement. Paper. Pp. 136, with some figures. 
Supplement 1 to Journal de Gynécologie, Ob, 
stétrique et Biologie de la Reproduction. Masson 
et Cie, Paris, France, 1972. 


Rapiotocy iN RENAL Disease. Introduction by 


Professor R. E. Steiner. British Medical Bulletin, 
September, 1972, Volume 28, Number 3. Paper. 
Pp. 73. The British Council, 97 & 99 Park Street, 
London МІҮ 4HQ, England, 1972. 
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SOCIETY PROCEEDINGS 


MEETINGS OF RADIOLOGICAL SOCIETIES* 


Uxtrrep STATES OF AMERICA 


AMERICAN ROEXTGEN Ray SOCIETY 
E Dr. Ted F. Leigh, Emory University Clinic, 

Atlanta, Ga, 30322. Annual Meeting: Queen Elizabeth 
Hotel, Montreal, P. Q., Canada, September 25~28, 1973. 

AMERICAN Raprum ЅосіЕТҮ 
е Dr. Felix N. Rutledge, M. D. Anderson Hos- 

tal and Tumor Institute, оше, Texas 77025. An- 
an Meeting: Broadmoor Hotel, Colorado Springs, 
Colorado, April 22—26, 1973. 

RADIOLOGICAL SOCIETY oy NORTH AMERICA 
Secretary, Dr. Hillier L. Baker, Jr., Mayo Clinic, Roch- 
ester, Minn. I, Annual ecting: Palmer House, 
Chicago, Ill, November 26-December 1, 1972. 

AMERICAN COLLEGE or RADIOLOGY 
Executive Director TA C. Stronach, 20 N. Wacker 
Drive, Chicago, Ill. 60606, Annual meeting: San Fran- 
cisco, Calif., April 2-7, 1973. 

SECTION ON RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 

Secretary, Dr. Antolin Raventos, Davis, Calif. Annual 
Meeting: New York, N. Y., June 24-28, 1973. 

AMERICAN BoARD or RADIOLOGY 
Secretary, Dr. C. Allen Good. Co ndence should 
be directed to Kahler East, Rochester, Minn. 55901. 

Oral examinations will be held in the following cities 
during the next 2 years: Atlanta, m Dec. 4-8, 1972, 
Sheraton-Biltmore Hotel; Chicago, Ill., June 4-8, 1973, 
Marriott Motor Hotel; and Dallas, Tex., Dec. 3—7, 1973, 
Statler Hilton Hotel. 

Written examinations are scheduled i in 13 large centers, 

Applications must be received in the Board Office 
before Sept. 30 of the year prete the one in which the 
candidate es to be examined. 

Deadline for filing applications for any examination in 
1973 was September 30, 1972. 

AMERICAN Boarn оғ NuoLgar Mapicnez, Ixe. A Соп} 
Board of the American Boards of Internal Moles 
Pa and Radiology and sponsored by the Society 
of Nu Medicine. 

Chairman, Dr. Merrill A. Bender, Suite 2402, 211 E, 
43rd St., New York, N. Y. 10017. 

Esatmitadiof for certification in the Specialty of Nu- 
dear Medicine will be given April 7, 1973. The deadline 
for filing application forms is January I, 1973. 

AMERICAN ооо OF he PAD, De MEDICINE 
en Jo ht, epartment o 

Temple Univ Health Sciences Center, Phila- 
ао, Pa. 19140. Annual Meeting in Chicago, IIL, 
Sheraton-Blackstone Hotel, Nov. Jo and Dec. 1, 1972. 

AMERICAN SOCIETY or THERAPEUTIC RADIOLOGISTS 
en Dr. Herman D. Suit, Radiation Medicine, 
M usetts General Hospital, Boston, Mass. 02114. 
Annual Meeting. 

AM INSTITUTE or ULTRASOUND IN MEDICIN 

ecretary, John M. Mg vos nt .D., 556 18th Ave., безше, 
Wak ini toes Annual 

erar De David О, Davis, Department of Radiol 
Secretary, Dr. Davi avis, Departmento ogy, 
gol Twenty. third St., N. W., Washington, D. C. 20037. 
Annual Meeting, Boston, Mass., April 26-28, 1973. 

THIRTEENTH INTERNATIONAL CONGRESS or RADIOLOGY 


Mr Чык ied Dr. Ju uan Gómez oe v wr da^ ст 


Meeting: Madrid, be Once Oct. 15-29, 1973. 


INTERNATIONAL SOCIETY or RADIOLOGY 
Hon. Meus RA Prof. Eric Samuel, Radiologist- 
i ee Royal Infirmary, Edinburgh 3 
Ё улын INTER-AMERICAN Сей or RADIOLOGY 
oe ا‎ ind the United States, Dr. Juan A. del Regato, 
cer Hospital, 2215 North Cascade Mi 
бада Springs, Colorado 80907. Mecting: Bogo 


Colombia in д 1976. 
IwrEz-AMEZI LLEGE OY RADIOLOGY 


E Dr. Miguel Dao y Dao, Apartado Postal 
jor Саша Venezuela, S.A. 
tir Gen Dr. Rubén Merenfeld, Instituto 


&stico, Apartado Postal 14213 Candelaria, C Cara- 
Mem EE S.A. Meeti : Bogotá, Colombia in 1975. 
Turo CONGRESS or THE EUROPEAN ASSOCIATION OF 


RADIOLOGY 
ل‎ grin Быш, Scotland. 
SECOND ÁSIAN AND RIAN CONGRESS or RADIOLOGY 
Honorary Secretary, Dr. J. J. Martin, Box 805 F., G.P.O., 
Melbourne, 3001, Australia. 
Meeting in 1975. 
аин, Cairn or UM = 
ecretary- Treasurer, Dr wry oung, Jr, 905 
Madison St., mune Een Meets ds and 
place of Alabama State Medical Association. 
ALASKA RADIOLOGICAL SOCIETY 


Secretary, Dr. Bruce C. Wrigh ос Hospital, 


Ancho Alaska. Meets third esday each month. 
AMERICAN THERMOGRAPHIO cl 
Secretary- Treasurer, Dr. Marc. S. e Depart- 
ment of Radiology, Temple Univ. 3401 N. St, 
Philadelphia, Pa. 19140. Meets at New ork-Hilton 
Hotel, June 23 and 24, 1973. 
ARIZONA IOLOGICAL SOCIETY, CHAPTER or ACR 


Secretary, Dr. Wesley S. Fee, 2421 Е. 6th St., Tucson, 
Ariz, 85719. Two regular mee a year. Annual meet. 
ing at time and place of State шсш Association and 
interim meeting six months later. 
Axx-La-Txex RADIOLOGICAL SOCIETY 
Dr, Erich K. Lang, Confederate Memorial 
Ji а": Center, LSU School of Medicine, Shreveport, 
7110I. 
ig iia CHAPTER e US 
eio. үле" т. Davi ewbern, 4301 W. 
Машин, тэ Pattie ttle Rock, Ark, 72205. Маши HE 
y, the eeting being in conjunction wi 
and at the p t thes State Medical Association. 
ASSOCIATION СЕ Unrversrry RADIOLOGISTS 
bc aei ai Dr. Melvyn Н, Schreiber, 2299 
осше а Dr. йс Tex. / Annual Meeting, 
couver, ada, May 9-12, 1973. 
ATLANTA BC, Canada ‘Society 
Secretary- Шеми, Dr. Ernst Ruder, Dept. of Radiol., 
Crawford Long Memorial Hosp., Atlanta, Ga. 30308. 
Meets on four Thursday ipi i dee the сеш 
year at a time announced in earl d oe сое 
year, at the Academy of Medicine, Atlanta, Ga., 
8:00 Р.М. 
шту, Lucien F. Burke Maj. MC, Radiol. Servi 
ecretary, Lucien F. e, Я се, 
US Army Gen. Нозр., Fish APO, New York 
09757. 
sig cde шошо A аһа Е 
ecretary- Treasurer, ohn Gould, 41 Y 
Rd., Drexel Hill, Pa. 19026. 
BLUEGRASS Ranroroarcaz 


Society 
Secretary-Treasurer, Dr. Eugene Slusher, Lexington 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Clinic, 1221 S. Broadway, cig dat , Ky. 40504. The 
Society meets once each month during the ко ear. 
Bronx l0LOGICAL Society, New YORK STATE, CHAP- 
TER ACR 
Sccretary-Treasurer, Dr. Leon J. Corbin, 1369 Rosedale 
Ave., Bronx, N. Y. 10472. Meets 4 times a year. 
BROOKLYN RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Sarah Lieberson, eee Marks 
Ave., rooklyn, N. Y. 11213. Meets first Thursday of 
each month, ber through June. 
Burraro RADIOLOGICAL SOCIETY 
$, Dr. ERE 91 North вон А 
14201. Meets seco onday each mon 
tober to May inclusive, at University Club. 
CALIFORNIA RADIATION THERAPY ASSOCIATION 
Se -Treasurer, Dr. James К. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets semian- 
nually in San Francisco and Los Ángeles. 
кш RADIOLOGICAL SOOIETY, CALIFORNIA CHAPTER 
ОР 


$ -Treasurer, Dr. John L. Gwinn, 4650 Sunset 
Blvd., Los Angeles, Cali e 


Calif. 90027. 
CATAWBA VALLEY RADIOLOGICAL SOCIETY 
ا‎ ‚ Dr. Emmett R. White, P.O. Box о, Ruther- 
о 


М. С. 28671. Meets every Thursday, Dept. 

of Radiology, Valias Genemi Hosp., Valdese, N. C., at 
12:30 P.M. 

CENTRAL New YORK RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. John Sanborn, Radiology De- 
шшс Crouse-Irving Memorial Hosp., Irving Ave., 

yracuse, N, Y. 13210. Meets first Monday each month 
October through May. 

CENTRAL Оно RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Terry Meyer, 17; S. Merkle Rd., 
Columbus, Ohio 43209. Meets second Thursday in Oc- 
tober, November, о: and March 15, and May 19 
at Fort Hayes Hotel, Colum Ohio. 

CHICAGO RADIOLOGICAL SOCIETY, YON OF THE ILLINOIS 
Seren лы OF ора 

ecretary-Ireasurer, lr. ava, 355 

Ri e Evanston, Ill. 60202. Meets third Thursday 
of each month, October to April, except December, at the 
Bismarck Hotel, Chicago, Ш. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary-Ireasurer, Dr. Daniel E. Wertman, 11311 
Shaker Blvd., Cleveland, Ohio He Meetings at 7:00 
р.м. on fourth Monday of October, November, January, 
February, March and Apri 

COLORADO IOLOGICAL , CHAPTER or ACR 
RY ; Dr. Jerome D., Sutherland, 3705 E. Colfax 
Ave., Denver, Colo. 80206. Meets third Friday of each 
zone at Denver Athletic Club from September through 

ay. 

Coxsecticut VALLEY Rapio.oaic SOCIETY 
Secretary, Dr. Carl W. Scheer, 335 Cook Ave., Meriden, 
Conn. 06450. Meets in April tober. 

DaLLAs-FogT WORTH RADIOLOOICAL SOCIETY 
Secretary Treasurer, Dr. Norman L. Presley, 222 Medical 
Tower, 1550 W. Rosedale, Fort Worth, Tex. 76104. 
Meets the 3rd Monday of every month at 6:30 Р.М., at 
the Cibola Inn, Arlington, Tex. 

DELAWARE CHAPTER OF ACR 
Secr. Dr. Seymour R. Kaplan, Kent Gen. Hosp., 
Dover, Del. 19901. 

East Bay RADIOLOGICAL SOCIETY 

-Treasurer, Dr. Peter E. Kane, Children’s Hosp. 

Me- tr., pe Calif. 94609. оп first шу 

each mon through ay, at University Club, 

Oakland, Calif 


Fasr Tewnessern RADIOLOGICAL Society 


Secretary-Treasurer, Dr. George H. Wood, 205 Medical 
Arts B Knoxville, Tenn. 37902. Meets in January 
and September, 

FLORIDA IOLOGICAL Society, CHAPTER or ACR 


Secretary, Dr. Ralph C. Aye, Tampa General Hospital, 
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Tampa, Fla. 34666. Meets twice annually, in the spring 
with the annual State Society Meeting in the fall. 

Frorma West Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. J. C. Hewitt, 1 Davis Blvd., 
Tampa, Fla. 33605. Meets in January, March, May, 
July, е and November. 

GEORGIA IOLOGICAL SOCIETY, CHAPTER or ACR 


Secretary, Dr. Richard S. Colvin University 
Clinic, Atlanta, Ga. 30322. Meets in spring and fall at 
Annual State Socie eeting. 

GREATER CINCINNATI IOLOGICAL SoctETY 


Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER LOUISVILLE RADIOLOGICAL SOCIETY 
а Dr. L. e LeNea 15 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

GREATER ы! о i MSS 
Secretary-Treasurer, Dr. . Worton, 1400 N.W. 
Ioth Avenue, Miami, Florida 33136. Meets monthly, 
third Wednesday at 8:00 р.м. at various member hos- 
pitals, Miami, Fla. 

GREATER Sr. Louis Socigrv or RADIOLOGISTS 
Secretary-Treasurer, John J. Lang, 507 Fairways Circle, 
St. Louis, Mo. 63141. 

een RADIOLOGICAL DOE HALLE or om е 

ecretary- Treasurer, Dr. Ghi eoh, 1481 Es 
Ste. 202, Honolulu, Hawaii 96814. Meets third Monday, 
of each month at 7:30 P.M. 
HEAL SOCIETY 


uii o H Pingel, 


S. 
Deauville Hotel, Miami Beach, Fla., June 17-21, 1973. 

rary Dr. Nell B. Longley, 6436 Fannin, Suite 6 

: а еу, 6436 Fannin, Suite бот, 
Houston, Tex. 77025. Meets fourth Monday of each 
month, except June, July, August and December, at 6:00 
P.M., at 103 jesse Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025. 

IDAHO STATE O a үс Кш or ACR Е 
Secretary Treasurer, Dr. . Smi r, 130 
Bannock, Boise, Id. $3702. Meets in the sor fall. 

ILLINOIS олет m ira pari E or ACR 
Secretary, Dr. B. Jay ercy Hospital, Stevenson 

at King Drive, Chego, Ill 60616. Meets in the spring 


IXDIANA ROERTGEN SOCIETY, Inc., CHAPTER or ACR 
$ Dr. L. Ray Stewart, 852 S. Alvord Blvd., 
Ev Ind. 47714. 

Iowa RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary Treasurer, Dr. John Huston Jr., 1948 First 
Ave. N.E., Cedar Rapids, Towa 52402. Lachen and 
business meeting during annual session of Iowa State 
Medical Society. The scientific section is held in the 
autumn. 

Kansas RADIOLOGICAL SOOIETY, CHAPTER ОР АСЕ _ 
n) Dr. Ralph H. Baehr, 310 Medical 


Arts B &, Kan. Meets in spring with 
State Medical Society and in winter on call. 
к оо ло h G. Whelan, J 
ecrstary-Treasurer, Dr. . г., 131 
Se Anny Pine Louisville $. gang, Meats in Apri 
and September. 


Kixos Covxrr RADIOLOGICAL SOCIETY 
Secretery, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N.Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 Р.м. 
gg oss D RAL Wal Blount Professional 
э * ton, t cau 
Bldg. Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
emorial Research Center and Hospital. 
= gay De ee SOCIETY н А 
secretary . jerome Zwanger, 1200 Stewart Ave., 
Garden City, N. Y. 11533. Meets monthly. 
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Los ANGELES RADIOLOGICAL SOCIETY 
Dr. Gabriel H. Wilson, UCLA Center for 


$e Я 
Medical Sciences, Los Ang 


es County Medical 

Association Building, Los ез, | idwinter 

Radiological een Century Plaza Hotel, Los 

i Feb. 2-4, 1973. 

LOUISIANA RADIOLOGICAL So CHAPTER оғ ACR 
Secretary-Treasurer, Dr. Robert T. Cook, Southern Bap- 
tist Hosp., 2700 Napoleon Ave., New Orleans, La. 70115. 

LovisiaNA-TzxAs GULF COAST RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Edward А. Sheldon, 109 Doctors 
Bldg., Beaumont, Tex. 77701. 

MAINE RaproLocioar SOCIETY, CHAPTER or ACR 
Seeretary-Treasurer, Dr. Richarc W. Taylor, Radiology 
Department, St. Mary's General Hospital, iston 
Pes 04240. Meets in June, Seotember, December and 

p 

MARYLAND RADIOLOGICAL SOCIET™, CHAPTER or ACR 
Secretary, Dr. George Burke, goo North Charles St., 
Baltimore, Md. 21218. 

MASSACHUSETTS RADIOLOGICAL SocigTY, CHAPTER or ACR 
Secretary, Dr. Norman 1. Sadowsky, The Faulkner 
Hosp., 1153 Centre St., Jamaice Plain, Mass. 02130. 

MEMPHIS ROENTGEN SOCIETY 


o Seeretary-Treasurer, Dr. J C. Phillips, The Uni- 
versity of Tennessee College of Medicine, ent of 
Radiology, Walter C. Chandler 3 865] n Ave., 
Memphis, Tenn. 38103. Meets first Monday Oct. through 


May at the University Club. 

MIAMI VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Darwood B. Harce, Reid Memorial Hos- 
pital, Richmond, Ind. Meets third Thursday of fail, 
winter and spring months at 7:30 р.м. at Miami Valley 
Hospital, Dayton, Ohio. 

MICHIGAN RADIOLOGICAL SOCIETT, CHAPTER or ACR 
Secretary-Treasurer, Dr. George A. Kling, Harper Hos- 
pital, 3825 Brush St, Detro po 48201. Meets 
mon first Thursday, Oc-o h May, at 
David Whitney House, 1010 Aatietam, at 6:30 P.M. 

Mip-Huvpsox оос окт. ucc 
Secretary-Treasurer, Dr. Her . Berlin, Hopewell 
junction, N. Y. Meets Aia; PA, first Wednesday of each 
month, September to May. 

MILWAUKEE SORTE AT INE. T Т 
Secretary-Treasurer, Dr. Thomas С. Lipscomb, 1004 
North Tenth St, Milwaukee, Wis. 53233. Meets 
monthly on fourth Monday, October EDU. May, at 
University Club. 

MINNESOTA RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary Treasurer, Dr. Harla¬ W. Hawkinson, 6 Buf- 
falo Rd., St. Paul, Minn. 55159. Meets twice annually, 
fall and winter. 

мен STATE RADIOLOGICAL SOCIETY, CHAPTER OF 


Secretary-Treasurer, Dr. Nancy W. Burrow, 1327 Peach- 
tree St., Jackson, Miss. 39252 Meets third Thursday of 
each month at the Hei elberg Hotel, Jackson, at 6:co 
Р.М. 

Missoun: RADIOLOGICAL SOCIETT, CHAPTER or ACR 
Secretary-Treasurer, Dr. Ronald С. Evens, Mallinckrodt 
Institute of Radiology, 510 S. Kingshighway, St. Louis, 
Mo. 63110. 

MONTANA RaDioroaicAL Soorgrz, CHAPTER or ACR 
нег Dr. Dexter W. Joanson, Columbus Hosp., 
Great Falls, Mont. 59401. 

NEBRASKA CHAPTER or ACR 
Gecretary-Treasurer, Dr. Johr T. McGreer, III, 9 
Sharp BI 3 Lincoln, Nebr. 6£508. Meets third Wednes 
day of each month at 6 Р.м. ia Omaha or Lincoln. 

Nevapa RADIOLOGICAL SocIETY. CHAPTER or ACR 
Secretary, Dr. William G. Arbonies, 887 Marsh, Reno, 
Nev. 89520. 
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New ExGLaxD Ковитоки Ray Socrery 
Secretary, Dr. Stefan C. Schatzki, 1180 Beacon St. 
Brookline Mass. 02146. Meets the third Friday of each 
month, October through April, excluding December, at 
The Longwood Towers, 20 Chapel Street, Brookline, 
Mass., at 4:30 P.M. 

mr genres RozwrcEN Ray SocigTY, CHAPTER or 
Secretary- Treasurer, Dr. Edward P. Kane, Claremont 
Gen. Hosp., Claremont, N. H. 03743. Meets four to six 
times yearly. 

New Mexico SOCIETY or RADIOLOGISTS, CHAPTER or ACR 
Secretary, Di. Carole R. Simmons, Dept. of Radiol., Pres- 
byterian Hospital Center, Albuquerque, N. M. 87106. 
Four meetings annually, three held in Albuquerque, 
N. M., and one held at time and place of New Mexico 
State Medical Society annual meeting. 

New ORLEANS RADIOLOGICAL Society, Inc. 
Secretary-Treasurer, Dr. Jimmy L. Mains, P.O. Box 446, 
Gretna, La. „79053. Meets bimonthly at local restaurants 
а by the President. 

New YORK RoExTGEN SOCIETY 
Secretary- Treasurer, Dr. Howard R. Gould, 153 West 
11th Street, New York, N. Y. 10011. Meets monthly on 
the 3rd Monday at the New York Academy of Medicine 
at 430 р.м. Annual Spring Conference, Waldorf-Astoria 
Hotel, New York, N. Y., Apr. 26-28, 1973. Further in- 
formation may be obtained from Dr. Albert A. Dunn, 

elt Hosp., New York, N. Y. roorg. 

New YORK STATE CHAPTER or ACR 
Secretary- Treasurer, Dr. John J. Magovern, 74 N. Village 
Ave., Rockville Centre, N. Y. 11570. 

NORTH CAROLINA CHAPTER or AC 
Secretary-Treasurer, Dr. James F. Martin, зоо S. Haw. 
tome Roed, Winston-Salem, N. C. 27103. 

NORTH DAKOTA RADIOLOGICAL SOCIETY, CHAPTER or ACR 
$ Dr. Marshall Landa, 1702 13th St., So., 
Fargo, N. D. 58102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. 

NORTH 5 созор сан е аНЫ TT 
Secretary, Dr. David F. Bew, Universi ospital о! 

acksonville, 655 W. Eighth Street, PO, Box 2751, 
acksonville, Florida 32203. Meets quarterly in March, 
une, September and December 

NorTHEASTERN OKLAHOMA RADIOLOGICAL SOCIETY 
Seeretary- Treasurer, Dr. Theodore J. Brickner, Jr., 5919 
S. Gary Place, Tulsa, Okla, 74110. 

NORTHEASTERN New YORK RADIOLOGICAL SOCIETY 
еер Dr. Robert C. Friedman, 325 Presidential Way 
Guilderland, N. Y. 12085. Meets in Albany area on third 
E of October, November, March, April, and 

ay. 


NORTHERN CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary- Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets quarterly. 

NORTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. Richard McProuty, 6620 Coyle Ave., 
Carmichael, Calif. 95608. Meets fourth Monday of Nov. 
Jan., and March at the Mansion Inn, Sacramento, Calif’ 

NORTHWESTERN New Yorx RADIOLOOQICAL SOCIETY 
Secret Dr. Barbara E, Chick, Glens Falls Hospital, 
Glens Falls, N. Y. 12801. 


NORTHWESTERN Оніо RADIOLOGICAL SOCIETY 


5 ; Dr. Vito J. Zupa, Mercy Hospital, Department 

of Radiol Toledo. Ohio. ee 

Онто STATE RADIOLOGICAL SOCIETY, CHAPTER ОР ACR 
Secretary, Dr. Thomas F. Ulrich, Barberton Citizens 
Hospital, Barberton, Ohio 44203. 

он Strate RADIOLOGICAL SOCIETY, CHAPTER or 


Secretary, Dr. George H. Ladd, 4616 Denison, Muskogee 
Okla. 74401. Meets in J anuary, May and October. 
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ORANOE Country RADIOLOGICAL SOCIETY 
Secretary, Dr. Norman Arnett, 400 North Pamona, Ful- 
lerton, Calif. 92632. Meets on fourth Tuesday of the 
month, excluding June, July, August, and December, at 
= County Medical Association Bldg., Orange, 


OREGON STATE RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretery-Treasurer, Dr. Ronald W, Philips, 2305 Wash- 
ington, Milwaukie, Ore. 97222. Meets on second Wed- 
nesday of month, October through April, at the Univer- 
sity Club, Portland, Ore. 

ORLEANS PARISH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
каш, La. 70113. Meets second Tuesday of each 
mon 

Paciric NORTHWEST RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert S. Miller, 13753 S.W. 
Farmington Rd., Beaverton, Oregon 97005. Annual 
meeting: Benson Hotel, Portland, Ore., May 11-13, 1973. 

PENNSYLVANIA RADIOLOGICAL SOCIETY, CHAPTER or AC 
Secretery, Dr. Theodore A. Tristan, Harrisburg Poly- 
clinic Hosp., Harrisburg, Pa. 17105. 

PHILADELPHIA ROENTGEN Ray SOCIETY 
Secretary, Dr. Howard М. Pollack, Department of Radi- 
ology, Episcopal Hospital, Philadelphia, Pa. 19125. 
Meets first Thursday of each month at 5 р.м., from Octo- 
ber to May in Thompson Hall, College of Physicians. 

Ргттзвовон RokNTGEN SOCIETY 
Secretary, Dr. Stephen C. Bruno, Shadyside Hospital 
{30 Centre Ave., Pittsburgh, Pa. 15232. Meets second 

ednesday of month, October thro June, at Park 
Schenley Restaurant. 

RADIATION RESEARCH SOCIETY 
Executive Secretary, Richard J. Burk, Jr., 4211 39th St, 
оозе аит а: 20016. ое CD 

t. Louis, Mo., April 29-May 3, 1973. International Con- 
gress of dis Research, Satide, Wash., July 14—20, 


1974. 

RADI а: SOCIETY oy CONNECTICUT, INC., CHAPTER 
or ACR 
Secretary-Treasurer, Dr. Carl W. Scheer, 335 Cook 
Ave., Meriden, Conn. 06450. Meetings are held quarterly. 

RADIOLOGICAL SOCIETY oF GREATER CINCINNATI 
Secretary-Treasurer, Dr. Alvin Nathan, c/o Academy of 
Medicine, 320 Broadway, Cincinnati, Ohio 45202. Meets 
first Monday of each month at Cincinnati Academy of 
Medicine. 

RADIOLOGICAL SOCIETY or GREATER Kansas Crry 
President-Secretary, Dr. Arch W. Templeton, Univ. of 
Kansas Med. Ctr., Kansas City, Kansas 66103. Meets с 
times a year on given dates. 

RADIOLOGICAL SOCIETY or LOUISIANA, CHAPTER or ACR 
Secretary-Treasurer, Dr. Robert T. Cook, 1820 Octavia 
St., New Orleans, La. 70115. Meets semiannually during 
Louisiana State Medical Society meeting and 6 months 
ater. 

RADIOLOGICAL SOCIETY or New JERSEY, CHAPTER or ACR 
Secretary, Dr. Sidney EN St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07207. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N. J. 

RADIOLOGICAL SOCIETY or RHODE ISLAND, CHAPTEROF ACR 
во теге; Dr. James B. Leach, Jr., 115 Cass 
Ave., Woonsocket, К. I. 02895. 

RADIOLOGICAL SOCIETY or SOUTHERN CALIFORNIA 
Secretary Treasurer, Dr. Marshall Rowen, Dept. Radiol. 
St. Joseph due oe тоо Stewart Dr., Orange, Calif. 

8. Meets t times a year, usually ber, 
ebruary and May. 

er aap Se or ia gi v New zon 

ecretary- Treasurer, Dr. John W. ; 273 ywood 
Ave., Rochester, N. Y. 14618. 

Repwoop EMPIRE RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

RICHMOND COUNTY RADIOLOGICAL SOCIETY 
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Secretary, Dr. Donald P. King, 218 Gun Club Rd., 
Richmond, Va. ner Meets first Thursday of each 
month at various itals, 

ROCHESTER Roentoen Kay SOCIETY, ROCHESTER, N. Y. 
Secretary-Treasurer, Dr. Kenneth E. Robinson, 1441 
East Avenue, Rochester, New York 14610. Quarter y 
meetings on the call of the President, at the Rochester 
Academy of Medicine. 

Rockv MOUNTAIN KADIOLOGICAL SOCIETY 
Secretary Treasurer, Dr. Lorenz К. Wurtzebach, 4200 E. 
Ninth Ave, Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 2-4, 1973. 

Saw AxroNIO-CiviLIAN. MILITARY RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert M. Maurer, Santa Rosa Medical 
Center, San Antonio, Tex. 78207. Meets third Wednes. 
day of each month at Fort Sam Houston Officers' Club 
at 6:30 P.M. 

San Disco RADIOLOGICAL SOCIETY 


President-Secretary, Dr. James M. Lee, Scripps Clinic 
and Research Found., 476 Prospect St., La Jolla, Calif. 
92037. Meets first Wednesday of each month at the 
own & Country Hotel. 
SAN Francisco RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. James G. Moore, Mary's Help 
Hospital, 1900 Sullivan Áve., Daly City, Calif. 94015. 
SECTION ON 10L00Y, CALIFORNIA MEDICAL ASSOCIA- 
TION e 


Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Section ox RApioLoor, MEDICAL Society or THE Dis- 
Trict OF COLUMBIA 
Secretary - Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave., S.E., Washington D. C. 
20032. Meets at Medical Society Library, third Wednes- 
day of January, March, May and October at 8:00 Р.М. 

о ON P peat pon e ЖЛЕ иса ны 

, Dr. Mario А. e, 1514 way, 
New rec ha La. 70121. Annual Mestan. 

SECTION on RADIOLOGY, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SugEvEPORT RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 Р.м., 
September to May inclusive, 

SocigrY ror PEpiATRIC RADIOLOGY 
Se , Dr. John L. Gwinn, Children’s Hospital, 4614 
Sunset Blvd., Los Angeles, Calif. 90027. Annual meeting: 
Queen Elizabeth Hotel, Montreal, P. Q., Canada, Sep- 
tember 23-24, 1973. 

SocigTY of GASTROINTESTINAL RADIOLOGISTS 
Secretary-Treasurer, Dr. Wm. B. Seaman, The Presby- 
terian Hospital, Columbia-Presbyterian Medical Center, 
622 W. 168th St., New York, N. Y. 10032. 

SocigTY or NUCLEAR MEDICINE 
Secretary, Dr. E. James Potchen, Edward Mallinckrodt 
Institute of Radiology, 660 S. Euclid Ave., St. Louis, 
Mo. 63110. Administrative Officer, Mrs. Margaret Glos, 
211 E. 43rd St., New York, N. Y. 10017. Annual meeting: 
Americana Hotel, Miami Beach, Fla., June 12-15, 1973. 

SovrH Bay RADIOLOGICAL SOCIETY 
Secretary, Dr. A. D. Benjamin, 596 Carroll St., Sunny- 
vale, Calif. 94086. Meets the and Monday of each month 
at the Santa Clara County Medical Association Bldg., 
700 Empey Way, San Jose, Calif. 

SOUTH CAROLINA RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated bv the president. 

Sours Coast RADIOLOGICAL SOCIETY 
i MET Dr. James T. McClintock, P.O. 


Box 837, Santa Bar if. 93102. Meets fourth Mon- 
day o the month, Oct. oh May. 
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SourH Daxora RADIOLOGICAL Soccery, CHAPTER оғ ACR 
Secretary, Dr. M, Е, Petereit, 2415 S. Phillips, Sioux 
Falls, S, D. 57105. Meets in sprng with State Medical 
Society and in fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary-Treasurer, Dr. John By3eld, 1000 West Carson 
St., Torrance, Calif. 90502. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary- Treasurer, Dr. Marshal Eskridge, Mobile In- 
firmary, P.O. Box 7544, Mobile, Ala. 36607. Seventeenth 
Annual Meeting: Grand Hotel, Point Clear, Ala., Jan. 
26-28, 1973. 

M M MOMS ТА 

ecretary, Jo А uire, 304 El P 
Tex. Meets last Monday of each month at 6:30 ат 
the Paso del Norte Hotel. 

TENNESSEE RADIOLOGICAL SOCIETT, CHAPTER oy ACR 
Secretary- Treasurer, Dr. Carl T. Stubblefield, Bedford 
County Hospital, Columbia, Tzar. 38401. Meets an- 
nually at the time and place of -he "Tenes State 
Medical Association meeti 

Texas STATE RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Herman C. Sehested, 815 Medical Tower, 
Room 1:00, 1550 W. Rosedale St., Fort Worth, Tex. 
76104. Annual meeting. 

THE FLEISCHNER SOCIETY 

e President, Dr. Robert G. Fraser. 1555 Summerhill Ave., 
Montreal 109, P.Q., Canada. Annual meeting. 
Tri-State RADIOLOGICAL SOCIETY 
Secretary, Dr. John H. Marchand, Jr., Methodist Hos- 

ital, Henderson, Ky. Meets third ednesday of Oct., 
has March and May, 8:00 р.ы., Elks Club in Evans 
ville, Ind. 

Upper PENINSULA RADIOLOGICAL SOCIETY 
let Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 

UTAH STATE RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Seeretary-Treasurer, Dr. John F. pue телф ы of 


Radiology, McKay-Dee Hosp. I9 arrison Blvd., 
Ogden, Utah 8 . Meets four ednesday in Jan- 
uary, March, ay, September and November ar Holy 
Cross ital, 


VERMONT RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. J. Lorimer Holm, R.R.#3, Barre, Vt. 05641. 

VIROINIA CHAPTER or ACR 
Secretary-Treasurer, Dr. James S. Redmond, Suite 7, 
Medical Center, Lynchburg, Va. 24501. Next Meeting: 
Nov. 6, 1972 at the Conference Ctr., Williamsburg, Va. 

WASHINGTON, D. C., CHAPTER or ACR 
Secretary-Treasurer, Dr. Albert M. Zelna, gilo Seven 
Locks Rd., Bethesda, Md. 20014. 

WASHINGTON STATE RADIOLOGICAL SOCIETY, CHAPTER or 


ACR 
Secretary-Treasurer, Dr. John М. Roehr, 1011 Medical 
Dental Bldg., Seattle, Wash. отот. 


West VIRGINIA RADIOLOGICAL Sozigrv, CHAPTER or ACR 
Secretary-Treasurer, Dr. Andrew W. Goodwin, И, 200 
Med. Arts Bldg., Charleston, W, Va. 25301. Meets con- 
currently with annual meeting of West Virginia State 
Medical Society; other meetings arranged by program 
committee. 

WESTCHESTER COUNTY RADIOLOGICAL SOCIETY 
Secretary, Dr. Max C. King, 314 Woodland Hills Rd. 
White Plains, N. Y. 10603. Meets on second Tuesday o 
October, December, February end May. 

Wisconsin RADIOLOGICAL Society, CHAPTER or ACR 
Seer. -Treasurer, Dr. Marvir L. Hinke, 630 S, Central 
Ave., Marshfield, Wisc. 54449. Meets twice a year, May 

Wisconsin SOCIETY or ТНЕКАРЕЈТІС RADIOLOGISTS 
Secretary, Dr. Robert W. Ecland, Gundersen Clinic, 
LaCrosse, Wisc. 54601. Meets quarterly. 

Wromiwo RADIOLOGICAL CHAPTER OF ACR 
Secretary, Dr. Ross J. Collie, Bax 96, Lander, Wyo. 82520. 
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Meets in fall with State Medical Society and in spring 
on call of Presiden-. 


Mexico, РпЕюто Rico AND CEKTRAL AMERICA 


ты FA sink сын DE dmi aa 67, San 

ecretary, Dr. Jorge Vargas Segura, Apartado 5367, 
José, Costa Rica. 

Asociación DE RepidLocos ок Crmwrro Ammrioa Y 
PANAMÁ. Comprizing: Guatemala, El Salvador, Hon- 
duras, Niceragua, Costa Rica and Panamá 
Secretary-General, Dr. Francisco Mirambell, Apartado 
1% an José, Costa Rica, Central America. 

eets annually ina rotating manner in the six countries. 

ASOCIACIÓN PuERTOR2IQUERA DE RaADiOLOGÍA 
Secretary, Dr. R. Б, Diaz Bonnet, Suite çog, Professional 
Bldg., Santurce, Puerto Rico. 

sail aes rue pg EL SALTADON " А 

ecretary, ‚ Ca“ios Меја, fa Av. Nte. INO. 454, Зап 
Salvador, Rep: El Salvador. ' 

SocrEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Caros E. Escobar, 9*. Calle A о-о, Zona t, 
Guatemale. 

Socrepap Mexicawa ре Raproroofa, A.C, . 

Coahuila No. 35, [México 7, D.F., México, 
Secretary-General, Dr. Jorge Cano Coquí. Meets first 
Monday of each month. 

SocrepaD RaDioLÓcicA PANAMEÑA 


Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6323 

det 2: Ed uia гун іп а department of 

0 ofa ospi osen at preceding mecting. 
Rp nearer DE Pugerto Rico 

$ , Dr. Hemberto Pagán Sáez, Вох 9387, Santurce, 

Puerto Rizo. Meets second Thursday of each month at 


8:00 Р.м. at the Puerto Rico Medical Association Bldg. 
in San Juan. 


Bzrrisu COMMONWEALTH or NATIONS 


AssociaTiox or PEAproLocGisT$ OF THE PROVINCE Or 
UEBEC 

Nemes 12: Bou. Taschereau, Greenfield Park, P.Q., 
Canada. Meets four times a year. 

Barrian INSTITUTE DF RADIOLOGY 
HE E Dr. T. Kerr, 32 Welbeck St., London, 
W1M/7PG, England. Meets monthly from October 
until May. 

CANADIAN Association or Puysictars, Division or 
MEDICAL AND BioLoaicaL PHYSICS 
Hon Secreta7y- Treasurer, Dr. R, С. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1053 Carling 
Ave., Ottewa 3, Cnt., Canada. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secreta-y, Dr. Champlain Charest, 1555 Sum- 
merhill Ave., Montreal 109, Que., Canada. Annual meet. 
ing: Montreal, Qoe., Canada, March 11-17, 1973. 

Ермомтох ако Disraicr RADIOLOGICAL SOCIETY 
Secretary, Dr. L.A. Koller, Suite збо, Professional Bldg., 
10830 Jasper Aze., Edmonton 15, Alberta, Canada. 
Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

FACULTY oF RADIOLOGISTS 
Honorary Secretary, Robert Morrison, 47 Lincoln’s Inn 
Fields, London, "V.C.2, England. The scientific meetings 
held in January, шш and March 1973 will be com- 
bined sessions wth the British Institute of Radiology 
and the Section of Radiology of The Royal Society of 
Medicine. 

FacurTY or RADIOLOGISTS, ROYAL COLLEGE or SURGEONS 
IN IRELAND 
Hon. Secretary, Dr. D. F. Canwell, 123 St. Stephens 
Green, Dublin 2. Ireland. 

Mowrreat RADIODOGQICAL STUDY Crus 


Secretary, Dr. W Paul Butt, Montreal General Hospital, 
Montreal, Que., Canada. Meen first Tuesday evening, 
October to April. 
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SEOTION or RADIOLOGY, CANADIAN MEDICAL ылыш ira 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N 
SECTION or RADIOLOGY oF THE ROYAL SOCIETY oF ea 
CINE (CONFINED To MEDICAL MEMBERS) 
Meets third Friday each month at 8:15 р.м. at the Royal 
Mead, of e al i Wimpole St, London, W. 1 


SOCIÉTÉ Coad RANCAISE DE RADIOLOGIE 
Secretary General, Dr. Hubert Sasseville, Verdun Hospi- 
tal, Montréal, P.Q., Canada, Meets every third Tuesday 
from October to pril. 

Tar HosprraL Pursicistrs’ ASSOCIATION 
Honorary Secretary, J. B. Massey, B.Sc., Christie Hosp. 
and Holt Radium Institute, Em Department, 
Withington, Manchester M20 gBX, 

Toronto RADIOLOGICAL SOCIETY 
Secretary, Dr. George a Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, Septem ber through May. 

RovAL COLLEGE OF RADIOLOGISTS OF AUSTRALASIA 
Honorary Secretary, Dr. T. Р. Loneragan, 147 Macquarie 
St., Sydney, N.S.W. 2000, Australia. 


SOUTH AMERICA 


Co foro BRASILEIRO DE RADIOLOGIA 
Secretary-General, Dr. Miguel Mario Céntola, Caixa 
Postal so $984, S&o Paulo, Brazil. 

Карсон ARGENTINA DE SOCIEDADES DE Raptonoota 
Branches of the Federation are: Sociedad de Radiól p: 
de la Provincia de Córdoba; Sociedad tina de 
diología; Asociación Argentina de Radiologfa; Sociedad 
de Radiología, Radioterapéutica y Medicina Nuclear de 
Rosario; Sociedad de Radiología y Medicina Nuclear del 
Centro y Sudeste de la Provincia de Buenos Aires (Mar 
del Plata); Sociedad Saltefia de Radiología y Medicina 
Nuclear; Sociedad de Radiologfa de Tucumán; Sociedad 
de Radiologia a del Nordeste Argentino; Sociedad de Ra- 
diología de La Plata; and Sociedad de Radiología de San 


Juan. 
Secretary-General-Treasurer, Dr. Roberto Habichayn, Av. 
tina. 


Colén 637, Cérdoba, 

SOCIEDAD ARGENTINA DE 10LOGÍA 
Secretary General, Dr. Armando B. de Onaindia, Santa 
Fé 1171, Buenos Aires, Argentina. Meets first Wednesday 
evening, April through December 

SocizpAD BOLIVIANA DE RAD10LOGÍA 
Secretary, Dr. ue Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years, 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Caixa Postal 
1532, io de Janeiro, Brazil. General Assembly meets 
every two years in December. 

SOCIEDADE Siu nS DE RADIOTERAPIA 
2 uos São Paulo, Brazil. Meets monthly on 

nds at 9:00 Р.м. іп São Paulo at Av. 

оопа о Luiz Antonio, 644. 

SOCIEDAD CHILENA DE RADIOLOGÎA 
Secretary, Dr. Claudio Cortés, Casilla, 13426 Santiago, 
Chile. Meets first Friday of each month at Av. Santa 
María 1810 at 7:00 Р.М. 

SocrgDAD COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr. Rodrigo Caro Molina, Cali, Co- 
lombia. Meets last Thursday of each month. 

SocigDAD ECUATORIANA DE RADIOLOGÍA 
Secretary, Dr. Carlos Palau Jimenez, Casilla 5469, Guaya- 
quil, Ecuador. 

SocigDAD PARAGUAYA DE RADIOLOGÎA 
Secretary, Dr. Hugo Volpe Rios, 15 de Agosto 322, 
Asunci | Paraguay. 

SocigDAD PERUANA DE RADIOLOGIA 
Secretary-General, Dr. Miaa s Chia on Cambana, 
Av. General Santa Cruz No. 3 PUE raflores, Lima, 
Perû, Casilla Correo, 2306, Lima, Perû. ded monthly 
except during January, February, and March. 
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DE RADIOLOGÍA DEL ATLANTICO 


Dr. Raul Fernandez, Calle 40 #41-110, Baran- 
qi la, Celor Colombia Society meets monthly at the Instituto 
e Radi 


SocIEDAD bg ТИЕ DEL NORDESTE ARGENTINO 
Seeretary-General, Dr. Francisco J. Velar, Catamarca 
561, Corrientes, Argentina. 

EDAD DE RADIOLOGÎA DE La PLATA 
Secretary, Dr. Hiram D. Haurigot, Calle 50 No. 374, La 
Plata, Argentina. 

SOCIEDAD DE RapioLoofa, CaxcEROLOGÍA Y Ffsrca 
MÉDICA DEL URUGUAY 
Secretary-General, Dr. Manuel Gonzáles Maseda, Av. 
Agraciada 1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de pig ve 
da Faculdade de Medicina da Universidade do Reafe, 
Caixa Postal 505, Pernambuco, Brazil. 

SOCIEDAD DE RogxTGENOLOGÍA Y MEDICINA NUCLEAR DE 
LA Provincia DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Gri. 
Paz. 151, Córdoba, Argentina. 

SOCIEDAD DE RADIOLOOÍA, RaDIOTEZAPÉUTIOA Y MEDIOINA 
NucLEAR, DE Rosario 
Secretary-General, Dr. Federico Frágola, Santa Fe 1798, 
Rosario, Árgentina. 

SocigDAD SALTENA DE RADIOLOGÎA v MEDICINA Nucieax® 
Secretary, Dr. Julio Luis Baldi, Av. Sarmiento 536, Salts, 
Argentina. 

SOCIEDAD VENEZOLANA DE RapioLocfa v Mepicina Nu. 
CLEAR 
Secretary-General, Dr, n Itriago Borgas, Apartado 
Postal 9 92 1З; Candelaria, Cara Venezuela, Meets 
En d CEN rd Friday at Colegio Médico del Distrito 

CONTINENTAL EUROPE 


ÜSTERREICHISCHE ana E ERE 
Secretary, Dr. Ernst Kotcher, Wiener Allgemeine Poli- 
klinik Mariannen Io, A-Iogo Wien, Austria. Meets 
second Tuesday of each month in Allgemeine Poliklinik. 
The 1973 Annual Meeting is a joint meeting with the 
Deutsche Rontgengesellschaft and will be held in Vienna, 
April 12-14, 1993. 
з rios os DE гоого 
erai Secretary, Dr. joseph Daey 
Meets in February, Mach May, 
, November and December. 
Soctéré EUROPÉENXE DE RADIOLOGIE PÉDIATRIQUE 


Alos Belgium, 


une, tember, 


Secretary, Dr. P. Hicken, The Children’s Hosp., Lady- 
wood iddleway, Bi ae B16 8ET, Great Britain. 
Tenth Annual Meeti 


am, A 
Permanent Secretary, iment F am, April or al de Ee 


fants Malades, 149, rue de S ires 75 ше. НОрі 15е, Вер 

SociÉTÉ FRANCAISE ре RADIOLOGIE MÉDICALE, MÉDECINE 
NucLiÉAIRE ET ELECTROLOGIE, and its branches: Soci. 
ÉTÉ pu SUD-OUEST, DU LITTORAL MÉDITERRANÉEN, DU 
Centre ET LYONNAIS, DU NORD, DE L'OUEST, DE L Est, 
ET D’ALOER ET DU Massir CENTRAL. Parent Society 
meets third Monday of each month, except E July, 
August and September, rue de Seine 12, France. 
Secretary Geral Dr. Ch. Prox д. rue Dar Paris $° 


rance. 
SociÉTÉ FRANCAISE DE оороо 
E с our a Diindji ian 16, rue 
e l'Universi 5, Paris 7°, n meeting. 
ČESKOSLOVENSKÁ Ке А Sr бош 
S Di Associate Professor ааты "Кош, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September. Ánnual general mecting. 
DzevuTrscuE RÓNTGENGESELLSCHAFT 
President, Professor Dr. med. Walter Frommhold, Di. 
rector of Medizinisches Strahleninstitut der Universitat 
Tübingen, Rontgenweg 11, 7400 Tübingen, Germany. 


892 
Ane 197 LIE Бадаа Meeting is a foint meeting with the 
ische Róntgengesellschzft and will be held in 
Vien April 12-14, 1973. 
SocikTÀ lrALIAXA Dı RApioLociA Mepica E MEDICINA 
NUCLEARE 


Administrative Secretary, Prof. E. Conte, Ospedzle 
Mauriziano, 10128 Torino, Italy. Meets annually. 
ы Dr Вет DK 
ecretary, ent t, T-etommerve] 20a, DK- 
8240 Risskov, Denmark. 
NEDERLANDSE VERENIGING VOOR RADIOLOGIE 
Secretary, Dr. J. D. Mulder, Depe. of Rad., Akademisch 
Ziekenhuis, Leiden, Netherlands. 
SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor С. E. Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsvágen 5 C., Finland. 
Ѕосткрар EsPAROLA DE RADIOLAQÎA Y ELECTROLOOÍA 
MÉpniCAS Y TE MEDICINA NUCLEAR 
аы ad r. José Bonmati, Vilanueva, 11, Madrid т, 
a. Meets every second Fricay of each month, Oct. 
to E inclusive, in Madrid. 
Socrepapk PonruGUxsA DE RamroLoora x MEDICINA 
NUCLEAR 
Mie е Dr. Luís Aires de Sousa, Av. Elias 
Garcia, I23- 1 , Esg. -Lisboa i-Po-tugal. 
SCHWEIZERISCHE VEREININGUNG FÜR RADIOLOGIE, Nu. 
KLEARMEDIZIN UND STRAHLENEIOLOOGIE (ASSOCIATION 
Suisse DE RaproLtogiz, MÉpECINE NUCLÉAIRE ET DE 
ооо) 
Secretary, Dr. med. Gustav Schoch, чин. 
Gellerstrasse 144, 4000 Basel, Switzerland 


Asia 


İNDIAN RADIOLOGICAL ASSOCIATION 
Secretary, Dr. L. R. Parthasarathy, 44 Constable Road, 
Madras——23, India. 

INDONESIAN RADIOLOGICAL SOCIETY 


2“ کے 
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Secretary, Dr. Gani Шая Sasmitaatmadj 
Indonesia, 


Dep., Faculty of Medicine, University o 
Salemba 6, Djakarta, Indonesia. 
IRANIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. Issa Yaghmai, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Satu y 
of each month. Third National Iranian Co of 
Radiology: Isfahan, Iran, May 5-10, 1973. Deadline for 
acceptance of papers Feb. 20, 1973. 
SRAEL RADIOLOGICAL SOCIETY 
President, Dr. I. Izkovitch, 2 Wingate Ave., Beit Harofe, 
Haifa, Israel. 
DE AMERICAN RADIOLOGICAL SOCIETY 
“е Thomas J. Imray, Maj. MC, Chief, Radiol. 
Dep a g Army Hosp. Camp Zana Japan, San 
Francisco, Calif. 96343. Meets 3rd селе, monthly 
at various Dons A okyo. 
PHILIPPINE COLLEGE or RADIOLOGY 
Secretary-Treasurer, Dr. Edmundo V. Villacorta, Box 
1284, Commercial Center, Makati, Rizal D-768, Philip- 
pines. Meets every 3 weeks on. Fridays. Annual conven- 
tion: Jan. 1973, Manila. 
RADIOLOOICAL SOCIETY OF THAILAND 
Ы , Prof. Rojana Suvansuthi, M.D., Ph.D., De- 
Rad., saa Hospital, Faculty of Medicine, 
fahidol Universi angkok 7, "Thailand. 


" 


AFRICA | 
Association oy RADioLOGISTS OF Wesr ÁFRIÓA 
Honorary Secretary, Dr. T. М. Kolawole; University 
College Hospital, 


niversity of Ibadan, Ibadan, Nigeria. 

RADIOLOGICAL SOCIETY or SOUTH AFRICA 
Secretary, Dr. B. Rosenberg, P.O. Box 3200, Johannes- 
burg, South Africa. 

SOUTH AFRICAN INTERNATIONAL RADIOLOQICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South Africa. 


=“ 
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ROENTGEN DIAGNOSIS 
HEAD 


KLoss, K. Wachsende Schädelfrakturen. (Grow- 
ing fractures of the skull) Wien. kiin. 
Wehnschr., Apr., 1972, 84, 229—231. (Ad- 
dress: Neurochirurgische Abteilung der Chi- 
rurgischen Universitätsklinik, A-6020, Inns- 
bruck, Austria.) 


Linear skull fractures in the newborn and the small 
infant are often not identified roentgenographically 
because of the thinness of the cranial tables. Never- 
theless, sharp edges of the fragments tend to cut 
easily into the attached dura mater and even into the 
underlying brain tissue. When the elastic fragments 
return to a perfect apposition, nothing unusual may 
be suspected. In due course of time, however, in- 
terposition of the lacerated dura and brain takes 
place. Finally, the pressure from the cerebrospinal 
fluid causes an increasing gap of the fragments so 
that a typical meningocele develops. 

Roentgenologically, a characteristic skull defect 
manifests itself already 4 weeks after the injury. In 
the differential diagnosis, a cephalohematoma and a 
true encephalocele have to be excluded. These condi- 
tions, however, present as midline lesions, whereas 
the fractures are predominantly located laterally. 

Clinically, cerebral concussion may be observed in 
the beginning to be followed by a pulsating prolapse. 
Aphasia, hemiparesis, and finally, traumatic epilepsy 
develop in 10 to 15 per cent of the cases. 

The presented material comprised 5 pertinent 
cases. The patients' ages ranged from 3 to 21 months. 
Large fluctuating masses, measuring up to 3 by 12 
cm., were found. A traumatic history was elicited in 
all instances, buta fracture line could not be identified 
at first. Instead, a characteristic bone defect de- 
veloped in the temporoparietal area together with 
an overlying cystic mass. 

In 4 patients, an operation was performed. The 
procedure included repair of the laceration with a 
dural flap. In addition, bone chips were used for 
filling-in the skull defect. A second operation became 
necessary in I patient 3 years later because originally 
the defect was believed to be too small for using bone 
chips. In the fifth patient, the parents refused an 
operation. Ás a result, the child suffered posttrauma- 
tic epilepsy and died 2 years after the injury.— Ernest 
Kraft, M.D. 


PsENNER, L. Die fibróse Knochendysplasie im 
Bereiche der Nasennebenhóhlen. (Fibrous 
dysplasia of the bone in the region of the 
paranasal sinuses.) Fortschr. a. d. Geb. d. 
Rónigensirahlen и. d. Nuklearmedizin, Apr., 
1972, 776, 456-469. (Address: Röntgen- 
diagnostisches Institut der Universitat Wien, 
A-1095 Wien, Alserstrasse 4, Austria.) 
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Fibrous dysplasia of the facial bones can usually be 
diagnosed from the plain roentgenograms, although 
tomography may occasionally be very helpful. An 
osteoma of the maxilla or facial bone and a men- 
ingioma of the sphenoid bone can cause a problem in 
differential diagnosis, but the age and clinical course 
usually clarify the condition. Fibrous dysplasia is a 
disease of childhood and early age groups, but may 
manifest itself only after the third or fourth decades. 
Multiplicity of lesions is in favor of a diagnosis of 
fibrous dysplasia. 

In this condition, the bone 1s thickened and the 
lesion has a sharp margin, although the contour 18 
irregular or wavy. The marrow is replaced by a thick 
fibrous connective tissue, which forms masses of 
sclerotic bone. Characteristic of older lesions are the 
so-called homogeneous ‘‘calcareous pearls” (some- 
times only seen on tomography). Cystic rarefaction, 
while fairly common elsewhere, is rarely noted in the 
lesions of the skull and facial bones. 

In fibrous dysplasia, the apparent cloudiness of the 
maxillary antrum (or frontal sinus) is due to the in- 
creased thickness of the osseous wall. Confusion with 
the cloudiness caused by sinusitis is less likely: if 
there is no history of infection; if the findings were 
present for a long time without change; if the adja- 
cent bone is densely and diffusely sclerotic; and if 
eccentric encroachment on the air space is noted 
(when there is no residual air space, differentiation 
from sinusitis may be impossible without an ade- 
quate history).—7. Zausner, M.D. 


Russell, D. B., and MILLER, Jack D. R. Orbi- 
tal venography. Radtology, May, 1972, 703, 
267-273. (From: Department of Radiology, 
University of Alberta Hospital, Edmonton, 
Alberta, Canada.) 


The authors review the anatomy of the orbital 
veins, the technique of orbital venography and their 
experience with 21 cases involving orbital venog- 
raphy. 

The procedure is performed by puncture of a fron- 
tal vein of the forehead. An elastic band about the 
head above the needle occludes drainage into the 
scalp. The patient compresses the infraorbital ridges 
and side of nose to occlude facial drainage. Approxi- 
mately 10 ml. of meglumine iothalamate 60 per cent 
is injected and 3 roentgenograms at I per second in 
anteroposterior, angled anteroposterior and lateral 
projections are obtained. Basal projection may be 
used to visualize the cavernous sinus. 

The findings of orbital venography are grouped 
into § categories: 

Endocrine exophthalmos. This finding is related to 
different degrees of increased intraorbital pres- 
sure. The superior orbital vein is either not 
visualized, or the flow is decreased. The occur- 
rence ig usually bilateral. 

Mass, The relative mobility of the superior oph- 
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thalmic vein allows for early displacement by a 
mass. The orbital venogram may localize and 
estimate its size. 

Inflammation. Attenuation and displacement of 
the superior orbital vein may occur with orbital 
cellulitis. 

Venous malformation. Orbital varices and con- 
genital venous malformation make up thie 
group. 

Cavernous sinus. This study aids in assessing the 
pathology in this area and m the preoperative 
measurement of the sellar writh. 


The indications have been prmarily to demon- 
strate venous angiomas of the orbit. In addition, 
valuable information regarding o-bital mass lesions, 
such as the quadrant of the eye zffected and size of 
the lesion, may be obtained. Suspected cavernous 
sinus disease may also be studied by this method.— 
F. L. Montgomery, M.D. 


JORDAN, CHARLES E., James, A. EVERETTE, JR.. 
and Нороєз, Евер J., ПІ. Comparison of the 
cerebral angiogram and the brain radionu- 
clide image in brain abscess. Radiology, Aug.. 
1972, 104, 327—331. (From: Department of 
Radiology, The Johns Hop«ins Medical In- 
stitutions, Baltimore, Md.) 


In spite of modern antibiotic therapy, brain ab- 
scess continues to be a serious pro»lem. High mortal- 
ity rates and neurologic deficits ars associated. A cor- 
rect diagnosis should be made as early as possible. 
The sensitivity, accuracy, and complementary na- 
ture of cerebral angiography and radionuclide brain 
imaging are presented. 

Since January 1966, 20 patiente with brain abscess 
had either one or both of these procedures performed 
at Johns Hopkins Hospital. The diagnosis was con- 
firmed at surgery or autopsy. 

Cerebral angiography was dome percutancously: 
right brachial or left carotid arteries, with renografin 
60 and biplane film changer. Eadionuclide brain 
imaging was performed after administration of 10-15 
mc of Tc*™ intravenously, I mg. of atropine sulfate 
intramuscularly, and 200 mg. of potassium perchlor- 
ate orally. Images were obtained in the anterior, 
posterior, vertex, and both latera. planes. 

No real age or sex predilection was recorded. The 
clinical presentations were variec, and so were the 
etiologic pathogens. Twenty-nine abscess cavities 
were found in the 20 patients, but only 1 was local- 
ized below the tentorium. | 

One or more radionuclide brain images were ob- 
tained in 17 of the 20 patients prior to surgery or 
autopsy. The study was always abnormal after the 
onset of neurologic symptoms. Multiple lesions were 
demonstrated, when present. Six patients had studies 
postoperatively, and the images correlated well with 
the postoperative course of the d sease. 
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Nineteen or the 20 patients had cerebral angiog- 
raphy. Initially, 14 demonstrated focal abnormali- 
ties, 4 were negative, and 1 was unsuccessful. Of the 
14 abnormalities, 12 had evidence of a mass (6 show- 
ing pathologic stains, 5 stains being ring-like), but the 
other 2 exhib:ted only localized flow abnormalities. 
Two studies suggested multiple masses. Repeat of a 
of the initially negative studies demonstrated abnor- 
malities 3 wecks later. 

The radionuclide brain image is positive early in 
the clinical course of brain abscess. Within this series 
of 20 cases, 3 positives were demonstrated without a 
concurrent positive angiogram. The less noxious 
radionuclide study 1s also useful in the postoperative 
period. Multiple lesions were more readily identified 
on radionuclide studies; however, the radionuclide 
brain image is histologically nonspecific. 

The angiogram is more specific. Three specific ab- 
normalities were noted: regional vascularity, par- 
ticularly a ring-like stain; the rapid development of a 
mass; and a mass associated with a small arterial 
branch occlusion. Other findings of an avascular mass 
or early venous drainage are rather nonspecific. 

Clearly, these studies should be used in a com- 
plementary manner to facilitate the establishment of 
the diagnosis 5f brain abscess.—F. C. Petty, M.D. 


NECK AND CHEST 


Ma, Hector T. G. The radiologic signs of re- 
current laryngeal nerve paralysis. Y. Canad. 
4. Radiologists, June, 1972, 23, 125-132. (Ad- 
dress: 24-26 Pottinger Street, 1/F, Hong 
Kong.) 


Eleven cases of recurrent laryngeal nerve paralysis 
are reported. Áll cases are unrelated to any intrinsic 
malignant lesion of the larynx. 

The larynx is studied with tomography and posi- 
tive contrast laryngography. Tomographic exposures 
are performed with the patient inspiring deeply, 
phonating E, reversed phonating E, Valsalva maneu- 
ver, modified Valsalva maneuver, and panting. 

Spot roentgenography and cineroentgenography 
are used for contrast laryngography. 

The radiologic signs of recurrent laryngeal nerve 
paralysis are demonstrated by signs associated with 
cord atrophy, signs associated with failure of abduc- 
tion of the cords, and signs associated with immobil- 
ity of the pyriform fossa. 

During tomography when one side is paralyzed, 
the true cord undergoes atrophy and the shape of the 
cord is changed from a lobular to a triangular ap- 
pearance. Because of the atony of the surrounding 
musculature, the laryngeal ventricle on the paralyzed 
side dilates. The curvature or right angle which is 
maintained bv the lateral wall of the upper trachea 
and the inferior surface of the true cord disappears 
and is replaced by a straight line in the subglottic 
area or the sc-called paralytic curve. The cross sec- 
tional area of the cord is decreased. 
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The failure of abduction is seen on tomography as 
the normal side shows a double blurred image of the 
laryngeal structures and the paralyzed side shows 
good definition of a single image. The immobility is 
also demonstrated on the paralyzed side during 
laryngography. 

In a normal patient, during inspiration, abduction 
of the laryngeal cords is associated with upward dis- 
placement of the pyriform fossa which also becomes 
smaller in volume. When one side is paralyzed, the 
pyriform fossa of the paralyzed side remains in a con- 
stant position and there 1s no change in the volume. 

The most valuable radiologic sign of laryngeal 
nerve paralysis is failure of abduction; this sign was 
present in all 11 cases. Cord atrophy was demon- 
strated in g cases, and pyriform sinus immobility was 
present in 7 of the 11 cases. 

The cine laryngogram was the most valuable in 
demonstrating recurrent laryngeal nerve paralysis.— 
Ronald T. Ross, M.D. 


Forrest, Joun V. Radiographic findings in 
pneumocystis carinii pneumonia. Radiology, 
June, 1972, 703, 539-544. (From: Mallinc- 
krodt Institute of Radiology, Washington 
University School of Medicine, St. Louis, 
Mo.) 


Pheumocystis carinii pneumonia is a protozoan 
infection primarily of the alveolar interspaces. This 
disease has been reported in the United States, 
recurring almost exclusively in patients with con- 
genital or acquired immunologic defects, but is being 
found with increasing frequency as a common cause 
of diffuse progressive pneumonia in patients with 
treated reticuloendothelial neoplasms. The typical 
roentgenographic appearance is described аз-а dif- 
fuse, bilateral, progressively coalescing pneumonia 
which often spares the peripheral lung fields. The 
absence of this usual roentgenographic appearance 
has been thought to make the diagnosis of this dis- 
ease unlikely. 

The author summarizes the findings in- е cases of 
pneumocystis pneumonia seen at the Washington 
University Medical Center and describes the spec- 
trum of roentgenographic findings, many of which 
have not been previously reported. 

Six cases are described in detail and the unusual 
roentgenographic findings in these cases are dis- 
cussed. One case presented initially with 2 areas of 
localized lobar pneumonic processes and did not 
show evidence of diffuse involvement of the lungs 
until 12 days after admission. A significant pleural 
effusion has been felt to be strong evidence against a 
diagnosis of pneumocystis pneumonia, but in 2 cases 
significant effusions developed during the course of 
this disease. In 2 of the cases no infiltration was evi- 
dent in areas of the lung which had previously re- 
ceived radiation therapy for intrapulmonary Hodg- 
kin's disease. This was thought to be due to the post- 
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irradiation changes in the lung which created an en- 
vironment apparently unacceptable to the pneumo- 
cystis organism. 

The roentgenographic differential diagnosis in- 
cludes other opportunistic pneumonias including 
cytomegalic, virus and fungi, pulmonary edema, 
pulmonary hemorrhage, pulmonary alveolar pro- 
teinosis, aspiration pneumonia, and diffuse broncho- 
pneumonia. 

It is felt that since pneumocystis carinii pneumonia 
can be effectively treated by pentamidine therapy 
in many cases, early diagnosis is imperative and that 
unusual roentgenographic findings such as lobar dis- 
tribution, pleural effusion, or sparing of areas of 
damaged lung should not cause this diagnosis to be 
disregarded.— Donald N. Dysart, M.D. 


Ganr, K., GREISER, E., and Srenper, Н. Sr. 
Róntgenologische Befunde bei primár vasku- 
lárer pulmonaler Hypertonie. (Roentgeno- 
logic findings in primary vascular pulmonary 
hypertension.) Fortschr. a. d. Geb. d. Rént- 
genstrahlen u. d. Nuklearmedizin, May, 1972, 
116, 589—599. (Address: Prof. Dr. H. Stender, 
Institut für Klinische Radiologie, Medi- 
zinische Hochschule, 3 Hannover, Podbiel- 
skistrasse 380, Germany.) 


Primary vascular pulmonary hypertension is char- 
acterized by pathologic changes of the peripheral 
branches of the pulmonary artery. A progressive nar- 
rowing of these vessels leads to an increased resis- 
tance of the blood flow with subsequent enlarge- 
ment of the rightheart and the hilar vessels. For prop- 
er evaluation of the chest roentgenograms in these 
cases the question arises how rapidly the changes 
become manifest and whether the roentgen findings 
can be correlated with the time and quantity factors. 

For this purpose 28 proved: cases were compared 
with other groups in which cardiac catheterization 
was also undertaken for the exclusion of pulmonary 
hypertension specially following medication with 
anoretics. Increased pulmonary pressure with en- 
largement of the right ventricle and the pulmonary 
artery was found in all proved cases. 

A second group comprised 10 women with sus- 
pected pulmonary hypertension following ingestion 
of anoretics. The roentgen findings remained unre- 
markable. 

In a third group of $ patients, the pulmonary 
artery pressure increased slightly following exercise 
and anoretic medication. 

The fourth group included ¢ patients with norma] 
findings under the same conditions. 

A fifth group comprised 6 patients with normal 
catheter and roentgen’ findings for the purpose of 
comparison. 

‘On the conventional roentgenograms various car- 
diac measurements and pulmonary structures were 
evaluated. In 12 patients, selective angiography was 
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also performed. As a result all cardiac parameters 
were increased in the 28 patients with positive find- 
ings. There also was right heart enlargement with 
bulge of the nght heart border and of the pulmonary 
artery segment. The hilar densities were increased in 
size and there was a paucity of vascular densities, 
with increased radiolucency of th» pulmonary fields. 
In 1 case only did the narrowing of vessels extend to 
include the hilar structures. 

Recurrent episodes of emboliz occlusion of the 
peripheral arteries could only be ascertained in 2 of 
the 28 patients. In all the othe patients an end- 
arteritis existed. The end-diastolic right ventricular 
pressure was also elevated in 24 patients. 

Pulmonary hypertension 1s fouad to develop quite 
rapidly. There 1s, however, no direct correlation of 
the time factor and the quantitative cardiopulmo- 
nary changes. Nevertheless, the parameters permit a 
diagnostic conclusion of pulmcnary hypertension 
from the roentgenograms alone. The condition, how- 
ever, has to be differentiated from a left-to-right 
shunt and from congestion secondary to mitral valve 
lesions. Pulmonary emphysema may sinulate pul- 
monary hypertension, but it presents with a much 
smaller heart as opposed to caxdiomegaly encoun- 
tered in this group.—Ernest Kraf, М.Р. 


Marano, PASQUALE, ALQuaTi, PALMIRO, and 
RoMANELLI, Francesco. Aspetti radiologic! 
del circolo polmonare in pazienti sottoposti a 
dialisi periodica. (Radiologic aspects of the 
pulmonary circulation in periodic dialysis pa- 
tients.) Radiol. med., Apr., 1971, 57, 257-265. 
(Address: Policlinico A. Gemelli, Via Pineta 
Sacchetti 526, І оо168 Roma, Italy.) 


The authors discuss the varistion in the pulmo- 
nary vascular pattern in patients subjected periodi- 
cally to dialysis, as demonstrated in chest roentgeno- 
grams taken with the patient in the standing or re- 
cumbent position. 

It is noted that in the roentgen studies performed 
in the erect position there is a thinning out of the 
vascular bed in the upper segments of the lungs, ap- 
parently due to vascular spasm, while the pulmonary 
vasculature appears dilated in the lower fields. These 
findings are reversed in the roentgenograms of the 
chest taken with the patient sup ne. 

It is felt that the vascular spasm is produced by a 
reflex vasospastic mechanism occurring only when a 
certain level of venous pressure is reached. 

Once the pulmonary alterations secondary to in- 
terstitial edema have taken plece, these variations 
in the appearance of the vascular bed are not affected 
by the position in which the chest roentgenograms 
are obtained. —-4. F. Govoni, М.Р. 


Bank, H. Die Transposition der Herzostien: 
Ein Versuch ihrer Erklárung. (Transposition 
of heart ostia: an attempted explanation.) 
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Wien. klin, Weknschr., May, 1972, 84, 324- 
330. (Address: Pathologisch-Anatomisches 
Institut der Universität Wien, Spitalgasse 4, 
A-1090 Wien, Austria.) 


In transposition 5f the cardiac ostia the aorta 
usually originates in the right ventricle and the pul- 
monary artery in th= left ventricle. There are, how- 
ever, many variations and exceptions to the typical 
Cases. 

The anatomic critzria for a complete simple trans- 
position of the great vessels are based on the follow- 
ing observations: (1) presence of an abnormal sub- 
aortic muscular conus; (2) absence of a direct fibrous 
continuity of the mitral and the aortic ostia; (3) 
presence of a pulmoaic-mitral continuity in the sim- 
ple typical transposition; (4) appearance of a com- 
bined subaortic and subpulmonic conus in atypical 
simple transposition; (5) shifted position of the 
arterial ostia in anteroposterior direction so that the 
aorta 1s located anteriorly on the right side and the 
pulmonary artery posteriorly on the left side; (6) for- 
mation of a subaortic conus with absence of sub- 
pulmonic musculature leads to a characteristic trans- 
position with displacement of the outflow and of the 
arterial ostia; (7) fcrmation of a combined subostial 
conus when both a-teries arise from the right ven- 
tricle; (8) complete absence of a subostial conus 
when both arteries arise from the left ventricle. 

On the basis of 93 complete transpositions and of 
7 so-called corrected transpositions an explanation 
of the pathogenesis. of the congenital heart lesion is 
attempted. A typical completely crossed transposi- 
tion exists only when the ring of the aortic ostium 
has no direct continuity with the aortic sail of the 
mitral valve, but tke pulmonic ostium becomes con- 
tinuous instead. In-the atypical variety a continuity 
is lacking. 

In the anatomically corrected transposition, the 
aorta receives vencus blood from the right atrium. 
The left ventricle in this instance can be either on the 
left or on the right side. In the functionally corrected 
transposition, the aorta originates from the right 
ventricle but gets a-terial blood from the left atrium. 

The attempted classification centers on the de- 
velopment of the rguscular conus in 3 stages: (1) a 
regular loop-curvinz of the heart results in a normal 
location of the vertricles; (2) a subaortic conus is 
formed while the scbpulmonic musculature is absent 
and the arterial osda are displaced; (3) subsequent 
septation represents a secondary phenomenon. When 
both arteries originate from the left ventricle, a sub- 
ostial conus remaims absent. The lack of the conus 
musculature facilitates a direct connection of the 
pulmonic and aortiz valves with the mitral valve. 

It is postulated that primarily a myocardial dam- 
age exists and thet the abnormal position of the 
ostia and septatior. represent the result and not the 
cause of the developmental abnormality.— Ernest 
Kraft, M.D. 
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CHA, Eunc Man, and Кноовү, Greorce H, 
Persistent left superior vena cava: radiologic 
and clinical significance. Radiology, May, 
1972, 703, 375—381. (Address: E. M. Cha, 
M.D., Department of Radiology, Chicago 
Medical School at Mount Sinai Hospital, 
Chicago, Ill. 60608.) 


Persistent left superior vena cava is a rare venous 
anomaly which has received little attention in the 
radiologic literature. Although the incidence of this 
vessel is approximately 0.3 per cent in patients with 
normal hearts, the incidence approaches 4.4 per cent 
in patients with congenital heart disease. 

The authors present a review of their findings in 12 
patients with persistent left superior vena cava, dis- 
covered in a series of 275 angiocardiograms. 

Normally, the embryologic anterior and posterior 
cardinal veins, of each side, unite at each side of the 
sinus venosus forming the right and left ducts of 
Cuvier. The right duct becomes a portion of the 
right superior vena cava, whereas the left duct par- 
tially obliterates to become the coronary sinus. When 
this left portion persists as a left superior vena cava, 
it usually directs the left jugular and left subclavian 
venous drainage into the coronary sinus which emp- 
ties into the right atrium. This root has no physio- 
logic significance, but cyanosis results when the vein 
drains into the left atrium or the left pulmonary 
vein. The left superior vena cava usually persists in 
conjunction with a right superior vena cava (10 out 
of 12 patients), but maya exist alone (2 patients). 

A presumptive diagnosis of persistent left supe- 
rior vena cava can be based on: (a) the clinical finding 
of abnormal left jugular pulsation; or (b) radio- 
graphic evidence of an abnormal shadow on the plain 
chest roentgenogram or during fluoroscopy. This 
vessel may present as a widening of the aortic 
shadow or vascular pedicle, а paramediastinal 
bulge below the aortic arch, a strip of lessened 
density along the left upper cardiac border, or a 
paramediastinal crescent. Presence of a thymus in 
this area will obscure these signs. The paramedi- 
astinal crescent sign is a crescentic vascular shadow 
coursing from the left upper border of the aortic arch 
toward the middle third of the left clavicle. In some 
instances, 1t presents as a straight vertical strip. The 
plain film roentgenographic crescent or strip sign was 
positive in 7 patients and suggestive in another 4. 

A persistent anomalous left vertical pulmonary 
vein should not be confused with a persistent left 
superior vena cava. This anomalous pulmonary vein 
receives part or all of the left pulmonary drainage 
and drains superiorly into the left innominate vein 
and has no cardiac connection. One such case is in- 
cluded, for comparison, with the plain roentgeno- 
grams demonstrating an oblique density extending 
upward and medially from the main pulmonary area 
to the aortic arch. 
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The authors conclude that the ‘persistent left 
superior vena cava can be suspected clinically and 
roentgenographically and can be confirmed by car- 
diac catheterization and/or angiocardiography. In 
their series, catheterization through the left arm vein 
does not necessarily increase the detection of this 
anomaly and possesses the disadvantages of diffi. 
culty in maneuvering the catheter and a higher inci- 
dence of arrhythmia.— Edward B. Best, M.D. 


ABDOMEN 


Faust, H., Harrwec, H., and Eucentnis, N. 
Zur Differentialdiagnose neoplastischer Pro- 
zesse im Duodenum. (The differential diag- 
nosis of neoplastic processes in the duo- 
denum.) Fortschr. a. d. Geb. d. Róntgenstrahlen 
u. d. Nuklearmedizin, April, 1972, 776, 499- 
508. (Address: Oberarzt Dr. H. Faust, 
Universitátsinstitut für Róntgendiagnostik 
und Strahlentherapie, Bürgerspital Basel, 
CH 4000 Basel, Switzerland.) 


The incidence of malignant tumors of the duode- 
num is 0.033 per cent based on 350 autopsies. Of all 
gastrointestinal malignancies, 0.3-1.7 per cent are 
found in the duodenum, whereas 17-45 per cent of all 
small bowel neoplasms are duodenal in origin. In 
order of frequency, the most common duodenal 
neoplasms are adenocarcinoma, leiomyosarcoma, 
lymphosarcoma, reticulum cell sarcoma and car- 
cinoid (the latter are rare in the duodenum). Car- 
cinomas of the duodenum are usually classified into 
suprapapilary, peripapilary апа  infrapapillary. 
The suprapapillary lesions may cause gastric outlet 
obstruction, but the vomitus will contain bile; 
peripapillary lesions produce constant or recurrent 
jaundice; infrapapillary tumors may be associated 
with acholic stools in the absence of jaundice and 
the vomitus usually contains old food particles. 
Primary carcinoma of the duodenal bulb is extremely 
rare. Metastases to the duodenum are common їп 
melanoma and from breast, lung, chorioepithelioma 
and other genital neoplasms as well as by direct ex- 
tension from involved retroperitoneal lymph nodes, 
pancreas, gallbladder, colon and kidney. 

About о.со2 per cent of all benign tumors are 
found in the duodenum. They consist of adenomas 
and adenomatous polyps, leiomyomas, fibromas, 
neurinomas, lipomas, hemangiomas and mixed tu- 
mors. According to Bockus, approximately 7 per cent 
become malignant. Leiomyomas tend to ulcerate and 
bleed much more commonly than adenomas. Benign 
tumors of the bulb have to be differentiated from 
Brunner’s adenomas; in the rest of the duodenum, 
neurofibromatosis and Peutz Jeghers disease have to 
be considered. 

The roentgenologic findings in duodenal neoplasms 
consist of a decreased elasticity of the wall or rigid- 
ity, eccentric or circular narrowing of the lumen, loss 
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of a normal mucosal relief pattern, a constant filling 
defect with a broad-based attachment (unlike the 
slender usually longer stalk of a polyp) and almost 
always a single lesion. Leiomyomas greater than $ 
cm. in diameter should be suspected of being neo- 
plastic. Eccentric contour defects are more apt to be 
metastatic than primary lesions. Changes in the nor- 
mal course of the duodenal sweep, when not an 
anomalous variant, are probably due to tumors of 
the pancreas, gallbladder and bile ducts, kidneys, 
zolon or retroperitoneal lymph nodes. 

Benign tumors present with sharp, round or poly- 
cyclic contours; they often have a thin stalk; the 
mucosa is intact; the wall is pliable. An aberrant pan- 
creas often has the characteristic dimple. Fibrotic 
changes of inflammatory conditions, such as Crohn's 
disease or other granulomatous conditions, produce 
a narrowed lumen, some rigidity of the wall, some de- 
struction of the mucosa, and ulceration.—7. Zausner, 
M.D 


GROCELLÀA, ALDO, Bruno, SALVATORE, NaN- 
NELLI, UMBERTO, and Vira, GIUSEPPE. Co- 
langiografia perfusionale potenziata con glu- 
cosio. (Glucose-potentiated perfusion cho- 
langiography.) Radiol. med., June, 1971, 57, 
417—428. (Address: Ospedale O. Basilewsky, 
Via Lorenzo il Magnifico 104, I- 50129 Firenze, 
Italy.) 


The value of potentiated intravenous cholangiog- 
raphy has been debated in the past few years by 
several authors searching for a procedure which 
could offer a satisfactory roentgen evaluation of the 
extrabiliary system and, at the same time, diminish 
the incidence of secondary reactions to the injected 
contrast medium. 

The authors have examined 600 patients by po- 
tentiated intravenous cholangiography. 

The technique used was as follows: 20 cc. of Bili- 
grafin, an iodipamide, and more recently Bilivistan, 
an ioglycamide, were dissolved in 200 cc. of a glucose 
solution; the time of infusion was 60 minutes. 

The results obtained were considered very satis- 
factory and the tolerance to the contrast medium 
was judged to be far superior to the one previously 
noted in the standard intravenous cholangiography. 

Reproductions of cholangiograms of several pa- 
tients illustrate the article.—4. F. Govoni, M.D. 


SUZUKI, TAKASHI, IMAMURA, MASAYUKI, Ka- 
WABE, Katsumi and Honjo, Icuro. Selective 
demonstration of the variant hepatic artery. 
Surg., Gynec. < Obst., Aug., 1972, 135, 209- 
215. (From: Department of Surgery, Kyoto 
University Medical School, Kyoto, Japan.) 
The hepatic artery which originates from the 


superior mesenteric artery is the most frequently en- 
countered variation. The authors met this variant in 
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16 per cent of 200 patients. Since the variant hepatic 
artery usually arises at an acute angle, superselective 
catheterization is often difficult. 

The authors report in detail a simple, practical 
technique for the selective demonstration of the vari- 
ant hepatic artery by the combined use of a coaxial, 
double catheter system and vasoconstrictive agents. 

Following placement of the larger, outer catheter 
in the orifice of the superior mesenteric artery, a 
smaller catheter is advanced through the larger 
catheter beyond the origin of the variant hepatic 
artery. Noradrenaline is then administered through 
this catheter resulting in constriction of the intestinal 
branches alone. Subsequent contrast medium injec- 
tion through the outer catheter then allows unim- 
peded visualization of the hepatic arteries with en- 
hanced visualization of the smaller branches. 

This method may also be used to improve visual- 
ization of the arterial supply to the head of the pan. 
creas by injecting the vasoconstrictor distal to the 
orgin of the inferior pancreaticoduodenal artery. 
Also, in those patients with celiac stenosis where the 
hepatic arterial supply is derived from the pancreati- 
coduodenal artery, selective perfusion of the liver is 
improved following vasoconstriction of the intestinal 
branches. 

This method is useful not only for diagnosis, but 
also for single shot chemoperfusion in treatment of 
carcinoma of the liver. The anticancer drug can be 
delivered to the liver alone. 

The double catheter technique was successfully 
employed in 15 of 16 patients with this anomaly 
found on diagnostic angiography. Several patients 
also underwent chemoperfusion following the arteri- 
ography. 

Diagrams illustrate the method and roentgeno- 
graphic reproductions demonstrate the value of the 
technique in a variety of conditions—Edmund E. 
Lewis, M.D. 


MARGOLIES, MICHAEL N., Rinc, Ernest J., 
WALTMAN, ARTHUR C., Kerr, WALTER S., 
Јк., and Baum, STANLEY. Arteriography in 
the management of hemorrhage from pelvic 
fractures. New England F. Med., Aug., 1972, 
287, 317-321. (Address: M. N. Margolies, 
M.D., 275 Charles Street, Boston, Mass. 
02114.) 


Massive extraperitoneal hemorrhage remains the 
leading cause of death after pelvic fracture. Localiza- 
tion of the source of hemorrhage is not often made 
clinically and surgical exploration is exceedingly dif- 
ficult. Transfemoral venography occasionally identi- 
fies lacerations of the common iliac veins, but arte- 
rial bleeding from pelvic fractures may be more com- 
mon than has previously been supposed. 

Three patients with pelvic fractures and massive, 
rapid retroperitoneal blood loss were examined by 
transfemoral aortography. In all of them bleeding 
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originated from the obturator artery branches adja- 
cent to the pubic rami fractures. Posterior pituitrin 
infusion slowed, but did not arrest the hemorrhage. 
In 2 patients, hemorrhage was controlled by selective 
catheterization of the hypogastric artery, followed by 
injection of autologous clotted blood into the ante- 
rior division. In a third patient selective catheteriza- 
tion was not possible. 

Control of hemorrhage by selective catheterization 
of a branch of the hypogastric artery is attractive 
because it may avoid exploration of the hematoma 
with its attendant risks. The experience reported 
here emphasizes the need for early diagnostic aortog- 
raphy when there is excessive retroperitoneal blood 
loss in patients with pelvic fractures. 

When the described method of hemostasis fails, 
arteriographic localization of the bleeding site should 
improve selection of patients for surgical exploration 
or hypogastric artery ligat&ion.—Edmund E. Lewis, 
M.D. 


GENITOURINARY SYSTEM 


AuripI, RALPH J., Tarar, Riaz, Foswos, 
ROBERT J., FERRARIA, C., Botrucu, ROBERT 
L., and Girrorp, Ray W., Jr. Renal- 
splanchnic steal and hypertension. Radiology, 
March, 1972, 702, 545—549. (From: Depart- 
ment of Hospital Radiology, The Cleveland 
Clinic Foundation, Cleveland, Ohio.) 


Several hemodynamic detours resulting in steal 
mechanisms are well known. The authors propose 
the inclusion of renal-splanchnic steal tn the list of 
steal mechanisms. 

Three cases of occlusion of the celiac axis with 
collateral steal vessels emanating from the right 
inferior adrenal artery and/or phrenic artery in 3 
patients with hypertension are reported. One case 
has been previously reported by these authors in 
1967. These vessels anastomosed with various adre- 
nal collaterals that eventually drained into part of 
the distribution of the celiac axis. 

A number of similarities are noted in each of the 
cases. All patients were women, all showed large 
collateral vessels emanating from the right kidney 
and none from the left. All collaterals emptied into a 
part of the entire distribution of an occluded or 
severely stenosed celiac axis, and 3 of the 4 had at 
one time or another taken progestational agents. 

The authors postulate that the steal mechanism is 
the cause of hypertension. This is based on the facts 
that experimentally and clinically, a renal arterio- 
venous fistula is capable of producing hypertension, 
and, in theory, renal-celiac steal is analogous to an 
arteriovenous fistula of the kidney. In both, there is 
diversion of renal arterial blood into a low pressure 
system such as the renal vein or branches of the 
celiac axis with an orificial occlusion or stenosis. 

It is suggested by the authors that surgical at- 
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tempts to correct this problem should be directed 
toward re-establishment of a normal splanchnic 
blood supply, rather than ligation of collateral 
vessels. This would establish normal hemodynamics 
and eliminate possible future demands for the forma- 
tion of collateral vessels —F. R. Jenkins, Tr., M.D. 


DANIEL, WILLIAM W., JR., HARTMAN, GLEN 
W., WirrEN, Davin M., FARROW, GEORGE 
M., and Krrarr, Panayotis Р. Calcified 
renal masses: a review of ten years' experi- 
ence at the Mayo Clinic. Radiology, June, 
1972, 103, 503-508. (From: Mayo Clinic and 
Mayo Foundation, Rochester, Minn.) 


The article is based upon the review of 2,709 renal 
masses seen during a 10 year period at the Mayo 
Clinic. Of these masses, there was calcification in 111 
or 4.1 per cent. The incidence of calcification of бо 
renal cell carcinomas was 10.3 per cent. This per- 
centage is somewhat less than usually reported in the 
literature with figures ranging from 14 to 22 per cent. 
Benign simple cyst was the most commonly encoun- 
tered mass (1,682) and the calcification incidence was 
approximately I to 2 per cent, if half of the indeter- 
minate masses were considered simple cysts. 

The calcifications were divided into 3 types: (a) 
peripheral; (b) nonperipheral; and (c) combinations. 
The authors attempted to determine: (1) whether 
calcification was an indicator of a benign or a malig- 
nant lesion; and (2) was the pattern of calcification 
helpful as regards the determination of benignancy 
os. malignancy? 

The conclusions reached are: (1) a mottled or 
punctate nonperipheral calcification was highly in- 
dicative of a malignant lesion; (2) the location of the 
calcification is more meaningful than the pattern of 
calcification in differentiation of cyst and tumor; and 
(3) purely peripheral “‘egg-shell” type of calcification 
has a greater chance of being a benign cyst, although 
the risk of malignancy is 20 per cent. 

It is interesting to note that in an avascular calci- 
fied mass, the authors question the value of angiog- 
raphy.—7. P. Eberts, M.D. 


ROBINS, Jon M., and BooxsrziN, }ОЗЕРН J. 
Regressing aneurysms in periarteritis nodosa: 
a report of 3 cases. Radiology, July, 1972, 704, 
39-42. (From: Department of Radiology, 
University of Michigan Medical Center, Ann 
Arbor, Mich.) 


Multiple aneurysms of small renal arteries have 
been considered a highly reliable angiographic sign 
of periarteritis nodosa. The fact that these aneu- 
rysms may regress has not been generally appreci- 
ated. The authors have recently studied 3 patients 
with an angiographic diagnosis of periarteritig no- 
dosa, in whom a second examination demonstrated 
disappearance of the aneurysms. 


902 


The incidence of renal aneurysras in autopsy speci- 
mens is low, occurring in 8.5 per cent of patients with 
a proved histologic diagnosis of periarteritis nodosa. 
The incidence of angiographically demonstrable 
aneurysms is unknown, as no large series of cases 
has been studied to date. In the authors’ study, how- 
ever, renal aneurysms have been found in 3 of the 4 
cases with histologically confrmed periarteritis 
nodosa and 9 of 11 cases with a diagnosis of necro- 
tizing angiitis. 

The failure to demonstrate aneurysms in a previ- 
ously involved organ may represent "healing" on a 
histologic basis, but should not de construed as evi- 
dence of disease quiescence or remission. Healed 
aneurysms have been seen with clinically quiescent 
histologically active disease, and histologically inac- 
tive disease with progressive clinical complications. 
The presence of intraparenchymal renal aneurysm 
shown by angiography is not specific for periarteritis 
nodosa. There are 5 basic class fications within the 
major classification of necrotizing angiitis. These are: 
hypersensitivity angitis; allergic granulomatous 
anglitis; rheumatic arteritis; periarteritis nodosa; 
and temporal arteritis. 

The authors feel that probally the angiographic 
demonstration of multiple aneurysms of small intra- 
parenchymal arteries is not specific for periarteritis 
nodosa, but may be seen in a spectrum of necrotizing 
angiitides.—E. 7. Schoolar, M.E. 


SKELETAL SYSTEM 


Prost, A., Rampaup, J. 2., Mrraver, L., 
Borpier, P. Hioco, C., Paoraaei J., 
Camus, J. P., Lrevre, J А., DE SÈZE, S., 
and Bernier, J. J. Les ostéomalactes 
révélatrices de la maladie coeliaque de 
l'adulte: à propos de sept observations. 
(Celiac disease of the zdult revealed by 
osteomalacia; a report оё 7 cases.) Presse 
méd. May, 1972, r, 1329-1336. (From: 
Service de Médecine générale V et Rhuma- 
tologie, Hôpital Saint-Jacques, C.H.U., 85, 
rue Saint Jacques, F 44, Nantes, France.) 


Out of a total of 20 cases o? adult celiac disease 
(ACD) diagnosed by the autEors, 7 patients pre- 
sented an osteomalacic picture which led to the 
discovery of ACD. This gives an incidence of 35 
per cent. However, the frequency of ACD among the 
causes of osteomalacia appears со be underestimated, 
at least in France according to the authors, because 
of an incomplete intestinal investigation. 

Digestive disorders are often minimal in these 
cases; steatorrhea is mild or aosent. Moreover, the 
clinical and radiologic improvement of the osteo- 
malacic disease that follows administration of 
vitamin D could explain why tae enteropathy might 
be overlooked. 

For this reason, if there ic no obvious lack of 
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vitamin D in the diet, any case of osteomalacia 
should be thoroughly investigated for ACD, includ- 
ing a peroral biopsy. 

In 6 of the reported cases anemia was present. In 
every case malabsorption of glucose was demon- 
strated, and malabzorption of D-xylose in 2 cases, 
where the test was performed. 

The positive mucosal biopsy and the efficiency of a 
gluten-free diet are the basic criteria in the diagnosis 
of ACD. 

The authors discuss the malabsorption of vitamin 
D and the problem of its vitamin-resistance in 
osteomalacia seconcary to ACD. 

In concluding they also consider the parathyroid 
reaction to the lowered blood-level of calcium and 
magnesium.—H. Р Lévesque, M.D. 


RING, STUART M., BERANBAUM, ELrtorr R., 
Mapayac, Manuet A., and Nicorosi, 
CHARLES К. Angiography of aneurysmal 
bone cyst. Bull. Hosp. Joint Dis., Apr., 1972, 
33, 1—7. (From: Department of Radiology, 
New York University Medical Center, New 
York, New York.) 


A 15 year old male with pain and swelling of his 
left leg for 2 mon-hs was examined. Conventional 
roentgenograms skowed a primary tumor of the 
shaft of the fibula, 2xpansile, septated, and eccentric 
with a break in the thinned cortex near its lower end. 

Angiography wes carried out. The peroneal and 
anterior tibial arteries were displaced about the mass 
which had intense vascularity with staining. Arterio- 
venous shunting occurred rapidly, in 5 seconds, and 
there was intense vascular staining in the soft tissue 
extension of the mass through the region of cortical 
rupture, below. The central mass of the tumor 
presented faint spherical lucencies. 

Because of the intense vascularity, early and rapid 
arterial venous shunting, and soft tissue extension 
of the lesion—features usually associated with 
sarcomas—local resection of the fibula was carried 
out following frozen section. Final histologic sections 
showed the typical appearance of aneurysmal bone 
cyst without evidence of malignancy, and no recur- 
rence developed ir the following year. 

The present case shows considerable variation in 
the appearance of the ateriogram from that reported 
in other arteriogrephic examinations in aneurysmal 
bone cyst.—E. Frederick Lang, M.D. 


CHAPLIN, D. M., and Harrison, M. Н, M. 
Pseudomalignant osseous tumour of soft 
tissue. 7. Bome & Joint Surg., May, 1972, 
54 В, 334-340. (From: Orthopaedic Depart- 
ment, The General Hospital, Birmingham, 
England.) 

Nonmalignant -umors of soft tissue which exhibit 
histologic featurez resembling sarcoma in their cen- 
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tral parts, but contain mature bone at the periphery, 
have been called pseudomalignant osseous tumors of 
soft tissue. The authors’ 2 cases constitute the 
twentieth and twenty first reported cases. Most of 
the tumors were in the extremities or gluteal region, 
and the size was remarkably constant, rarely ex- 
ceeding 6 cm. in any diameter. Most of the cases 
were in women, usually young adults. 

All of the reported lesions were noted to be well 
circumscribed from the surrounding tissues with no 
associated large blood vessels. Mature trabecular 
bone forms at the periphery of the tumor with 
spicules of osteoid tissue radiating toward the center, 
and ossification occurs only after an interval of at 
least 2 weeks. It may not be seen early roentgeno- 
graphically. The central connective tissue mass is 
of varying density with fibroblasts generally ar- 
ranged in bundles, with cellular pleomorphism, giant 
cells, and occasionally mitotic figures. The limita- 
tion in size may be associated with its poor blood 
supply. 

Preceding trauma was encountered in only a few of 
the reported patients. Most of the tumors occurred 
in muscle and most were well circumscribed. Ín 
several the clinical features suggested preexisting 
infection. 

All could be differentiated from myositis ossificans 
because of the good demarcation and lack of muscle 
fibers in the lesion. There was no associated hema- 
toma. None of the 21 cases showed any indication 
of atypical cells and there was no histologic indica- 
tion of neoplasm. 

In one of the authors' cases, which was subjected 
to biopsy, the lesion was not removed and serial 
roentgenographic studies showed regression of the 
lésion which became densely ossified and consoli- 
dated with the adjacent femur.—E. Frederick Lang, 
M.D. 


Fi IUMICELLI, ALIGI. Contributo allo studio delle 
- acroosteolisi neurogene essenziali. (A con- 
tribution to the study of essential neurogenic 
acro-osteolysis.) Radiol. med., Feb., 1971, 57, 
131-147. (Address: Istituto di Radiologia 
dell'Università, Policlinico, J-o6100 Perugia, 
Italy.) 


In the large chapter of the acropathies, in the past 
decades the rather homogeneous group of the neuro- 
genic essential acro-osteolysis has attracted the inter- 
est of several authors. 

The disease has a long course, protracted for years, 
and is characterized by the absence of any related 
inflammatory process. 

The skeletal manifestations noted in the bones of 
the feet are typical: early epiphyseal fragmentation; 
centripetal reabsorption of the diaphysis; and in- 
volvement of the adjacent articulation. The process 
of acro-osteolysis may extend up to the lower third of 
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the tibia and fibula. Angiographic studies show no 
gross alterations of the vascular bed. 

The etiology and pathogenesis of the disease are 
still unknown, although it is felt that a primary 
neurogenic factor might produce a prolonged arterio- 
lar constriction resulting in a damage to the most 
peripheral arterioles and then the appearance of the 
skeletal process of osteolysis.—/f. F. Govoni, M.D. 


Huvos, A. G., Нісічвотнам, N. L., and 
MILLER, T. R. Bone sarcomas arising in 
fibrous dysplasia. F. Bone € Foint Surg., July, 
1972, 54-4, 1047-1056. (From: Department 
of Pathology and the Bone Service, Depart- 
ment of Surgery, Memorial Hospital for Can- 
cer and Allied Diseases, New York, N. Y.) 


Fibrous dysplasia is one of the more common le- 
sions of the skeleton and affects the ribs, femur, 
tibia, maxilla and the calvarium in descending order. 
Theories as to the origin of fibrous dysplasia include, 
congenital anomalous malfunction of bone forming” 
mesenchyme and arrest of bone maturation at the 
woven bone stage. 

Twelve cases of fibrous dysplasia associated with 
primary bone sarcoma are reported. There is no sex 
predominance and the age range is 50 to 54 years. 
Six of the patients had monostotic involvement and 
6 polyostotic involvement. 

Radiation therapy was used in the treatment of 
fibrous dysplasia in only 1 of these patients. The his- 
tologic types of sarcomas included 8 osteosarcomas, 
а chondrosarcomas, and 2 spindle-cell sarcomas. A 
5 year actuarial survival rate for the 12 patients from 
the time of diagnosis of the sarcoma was 52 per cent. 

It is concluded that primary bone sarcomas occur 
more frequently in patients whose skeletal system is 
affected by other benign conditions such as fibrous 
dysplasia.— Ronald ў. Ross, M.D. 


LukEnT, BARBARA P., Botincer, ROBERT E., 
and Мик, Josepu C. The effect of fluoride on 
“(Ca kinetics in Paget’s disease. ў. Clin. Endo- 
crinol. 69 Metabol., Sept., 1972, 35, 387—391. 
(From: University of Kansas, Kansas City, 
Kansas.) 


Paget's disease of bone is characterized by in- 
creased rates of bone turnover, with increased bone 
resorption initially, and a compensatory increase in 
osteoblastic activity. 

This report concerns 6 patients with Paget's dis- 
ease who were studied on a metabolic ward, and 
after a 3 week control period with evaluation of bone 
metabolism, treatment with sodium fluoride was be- 
gun. Radioisotope studies were made during the con- 
trol period, and 6 months to 2 years later bone biop- 
sies were obtained after treatment. 

After the administration of fluoride there was 
marked decrease in all parameters of bone metabo- 
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lism. Calcium balance improved in all but 1 of the 
patients treated. There were no significant changes in 
blood urea nitrogen, blood cell counts, serum calcium 
or phosphorus. There was a rise in serum alkaline 
phosphatase levels in all of the patients. 

It seems likely that fluoride produces a state of 
osteomalacia in which the osteoid material fails to 
mineralize in a normal fashion. It is certain that the 
patients experience rather dramatic relief from pain. 
No roentgenographic changes were observed and it is 
not possible to make any decisions as to the beneficial 
effects of fluoride on Paget’s disease.—E. Frederick 
Lang, M.D. 


Broop AND LYMPH SYSTEM 


Worr, G., Dimopou os, J., CANIGIANI, G., and 
Czecu, W. Lymphographiekontrolle und Re- 
Lymphographie, zwei Untersuchungsarten, 
die zur Erweiterung der Lymphknotendiag- 
nostik beitragen. (Lymphography control 
and re-lymphography; two procedures con- 
tributing to the lymph node diagnostics.) 
Wien. klin. Wehnschr., Apr., 1972, 84, 269- 
272. (Address: Dr. G. Wolf, Róntgendiagnos- 
tisches Institut der Universitat Wien, Alser- 
strasse 4, A-1090, Wien, Austria.) 


This study depends on the difference in response 
between normal and abnormal lymph nodes to the 
injection of contrast material or radioactive therapy. 
On the initial lymphogram, selected lymph nodes 
are classified as normal or abnormal, and are care- 
fully identified so that they may be compared with 
follow-up roentgenograms at monthly intervals or 
re-lymphography after the original contrast material 
is no longer visible. Metastatic lymph nodes tend to 
be round rather than oval because of the uniform ex- 
pansive growth of tumors. 

The purpose of this investigation is threefold: (1) 
to check on unclear or questionable findings; (2) to 
search for new metastases; and (3) to document the 
efficacy of therapeutic measures. Intralymphatic in- 
jection of contrast material produces enlargement of 
the lymph nodes not only by the mechanical presence 
of the substance, but also by the chemically induced 
inflammation. These changes are reversible so that in 
10 days, a normal lymph node characteristically re- 
turns to its original size. Pathologic lymph nodes 
will not shrink as rapidly as normal lymph nodes or 
they may grow after first showing some tendency to 
decrease in size. In other words, pathologic lymph 
nodes will show a different curve on monthly check- 
ups. Occasionally a “normal” lymph node may show 
evidence of metastasis during the survey. 


One cannot predict when the contrast material | 


will disappear from the lymph nodes, since it has 
been observed as long as 2 years after an injection. 
This method is useful only as long as the contrast 
material is identifiable. After that, re-lymphography 
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can be performed and a response of the lymph nodes 
similar to the опг following the prior injection may 
be anticipated, >rovided that these lymph nodes 
have not been otherwise affected.—7. Zausner, M.D. 


RADIATION THERAPY 


Gouin, B., Ccururter, D., Harpourn, J.-P., 
and Desray, C. Les médiastinites néo- 
plasiques: complications tardives des cancer 
du sein; à propos de trois observations. 
(Metastatic mediastinitis: late complication 
of mammary cancer; report of 3 cases.) 
Presse méd., June, 1972, 7, 1563-1568. (Ad- 
dress: C. Debray, Hópital Bichat, 17o, Bd. 
Ney, F 75, Saris, France.) 


Among the various metastatic localizations of 
carcinoma of the breast, mediastinal involvement 
manifested by a solitary dysphagia at first appears 
unusual. The zuthors report 3 cases and review 42 
detailed cases published in the world literature, 
which provides that this complication 1s not excep- 
tional. 

The authors’ first case was operated on for a 
mammary cancer іп 1963, after radiotherapy. The 
patient remained asymptomatic during the following 
4 years. In mid 1967 she experienced progressive 
dysphagia with loss of weight. Subsequently, she 
developed a left basal pleurisy which cleared spon- 
taneously afte” 3 weeks. An esophagogram revealed a 
tapering stenosis of the lower third of the esophagus, 
filiform in its distal centimeters, although the 
mucosal folds seemed preserved. The stomach was 
normal, withcut hiatal hernia or esophageal reflux. 
Endoscopy confirmed the stenosis and revealed a 
red mucosa. The biopsy specimen was reported as a 
simple hyperplasia. Cytology brush technique led to 
negative results. At laparoscopy a peritoneal car- 
cinomatosis was observed. Esophageal dilatation 


‘did not bring any improvement. ... . 


` - The second patient was treated early in 1966 for a 
carcinoma of the right breast by radiotherapy only. 
At the end cf 1969 she noticed a progressive dys- 
phagia accompained by loss of weight. Pleural fluid 
was present at the right lung base. The esophago- 
gram evidenced an 8 cm. long narrowing of the mid 
esophagus. The esophagoscope could not be passed 
through the stenotic segment; proximally, the 
mucosa was found to be normal. Pleural fluid analy- 
sis did not reveal cancer, but the pleural biopsy was 
positive. Esophageal dilatation was of no benefit. 
The third. patient was surgically treated in 1961 
for a right mammary cancer. Late in 1964 she ex- 
perienced a rapidly intensifying dysphagia. The 
esophagogram revealed a tight stenosis localized to 


` the middle га and extending over 2 cm. length. The 


narrowing appeared regular, eccentric and relatively 
pliable. At esophagoscopy, an edematous and non- 
tumoral mucosa was seen. The esophageal biopsy 
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was negative for carcinoma; the cytology brush also 
gave negative results. At surgery a nonresectable 
paraesophageal metastasis was diagnosed and the 
patient was submitted to cobalt 6o teletherapy, 
coupled with high dosage of estrogens, with subse- 
quent improvement. 

Analysis of 42 similar cases collected from the 
medical literature, reveals that esophageal involve- 
ment occurred after a long symptom-free interval 
(an average of 7 years) following treatment of the 
causative mammary carcinoma. The metastatic 
localization to the esophagus was manifested by 
dysphagia, and caused a stenosis which in most cases 
involved the middle third and measured an average 
of 6 cm. in length. Roentgenologically, the narrow- 
ing was found to be mostly axial, rarely eccentric, 
with regular contours; and the mucosal folds were 
preserved in 7 cases. Át endoscopy the mucosa ap- 
peared normal in 7 cases, congested in 4, and in 12 
cases an impression of extrinsic compression was 
noted. Ín only 2 cases did the mucosa appear defi- 
nitely neoplastic. These findings explain the diff- 
culties encountered in establishing the diagnosis and 
the fact that endoscopic biopsy shows negative re- 
sults. 

Some roentgenologic signs are helpful in distin- 
guishing this lesion from primary carcinoma and 
peptic esophagitis, but the extension of the disease 
to a distinct organ such as the pleura usually leads 
to the correct preoperative diagnosis. 

As to treatment, instrumental dilatation should be 
avoided. Radiotherapy associated with chemo- 
therapy seems the logical solution for the improve- 
ment of the patient’s comfort, but the length of 
survival has not yet been determined.—H. P. 
Lévesque, M.D. 


CHERNOMORDIKOVA, M. F., DEEMARSKY, L. Y., 
KHOLDIN, S. A., and SELEZNEV, I. K. Limits 
and possibilities of transsternal phlebog- 
raphy for detection of metastases in the 
internal mammary lymph nodes. . Radiology, 
Feb., 1972, 702, 291-297. (From: N. N. 
Petrov Research Institute of Oncology, 
Leningrad, U.S.S.R.) 


Preoperative determination of metastases to the 
internal mammary lymph nodes in patients with 
cancer of the breast would be most helpful in estab- 
lishing the best course of therapy and prognosis. 
Routine roentgenography, tomography with or with- 
out pneumomediastinography, and isotopic localiza- 
tion studies have all resulted in only limited success. 
Transsternal phlebography, a simple technique that 
consists of injecting a contrast agent into the sternum 
and roentgenographing the outlined internal mam- 
mary veins, was evaluated because the authors were 
fortunate to have sugical confirmation. One hundred 
and sixty-five cases of mammary cancer had ex- 
tended axillary sternal mastectomy. In each case 
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the result of transsternal phlebography was com- 
pared with the operative specimen of the internal 
mammary lymph nodes. Therefore, excellent correla- 
tion was afforded. 

The roentgen diagnosis of lesions of the internal 
mammary collector system is based on the assump- 
tion that enlargement of its lymph nodes (metas- 
tasis) will cause deformity of adjacent venous trunks. 
The main roentgen signs of enlargement of the in- 
ternal mammary lymph nodes are: (1) absence of 
contrast medium in the internal mammary vein 
or amputation of the vein (obstruction) at the level 
of the first, second or third intercostal space; (2) 
local narrowing of the vein trunk or impression on 
the vein wall; and (3) deviation of the venous trunk 
without narrowing of its lumen. 

The anatomic variations of the internal mammary 
veins and the size, number and location of the lymph 
nodes relative to transsternal phlebographic inter- 
pretation are discussed. 

The results were encouraging in that the roentgen 
diagnosis in 151 of 165 cases was correct (91.5 per, 
cent). In only 4 cases (2.4 per cent) was the diagnosis 
a false negative and in only 10 cases (6.1 per cent) 
was there a false positive finding. The incorrect inter- 
pretation occurred in the presence of lymph node 
hyperplasia. 

It is stressed that the size of a lymph node is not 
as important as its location (i.e., phlebograms show 
no abnormality in the presence of an enlarged lymph 
node in the third, fourth or fifth intercostal space 
because these lymph nodes are situated laterally to 
the vessels). In addition, enlargement of a lymph 
node should be considered as evidence of neoplastic 
spread even in the case of hyperplasia, since it is the 
opinion of some that hyperplasia is the result of 
tumor Invasion which is not revealed by morpho- 
logic examination.—Pau/ M. Kroening, M.D. 


Fassin, Y., and JEANMART, L. La ponction des 
kystes du sein: apport de la pneumomasto- 
graphie. (Puncture of the breast cysts: the 
contribution of pneumomastography.) 7. 
belge de radiol., Jan.-Feb., 1972, 55, 39-52. 
(Address: L. Jeanmart, avenue Winston 
Churchill, 236, 1180 Bruxelles, Belgium.) 


Gaseous cystography of the breast is a simple 
examination without adverse aftereffects. The image 
of the lesion which it provides is precise and easy to 
interpret. This technique furnishes the best means of 
establishing the differential diagnosis between benign 
and malignant cystic lesions. 

The cyst is punctured by the fine needle of a 
syringe, and the liquid is withdrawn as completely 
as possible, and replaced by an equal volume of air, 
less то per cent. This examination, combined" with 
the cytologic analysis of the aspirated fluid, increases 
the accuracy of the diagnosis and in most cases obvi- 
ates a surgical exploration. 
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Between 1965 and 1970 tke authors performed 
pneumomastography on 112 patients. Surgical exci- 
sion was done in 25 of these, 5ased on cytologic or 
radiologic indications. 

An intracystic proliferation was diagnosed by this 
roentgenographic method in 5 cases, which repre- 
sents a frequency of 4.4 per ceat as compared with a 
frequency of 2 per cent reported by Foote and 
Stewart in 1945. The papillous proliferation proved 
malignant in 2 of these 6 cases. ` 

Statistically, 60 per cent of the authors’ patients 
did not breast-feed, and in ŞE per cent of the cases 
the tumor was detected by the patient herself and 
was painless; 8 per cent of the cases were asymp- 
tomatic.—47. P. Lévesque, M D. 


MACKIE, Rona M., Canraag, Davip C., and 
COCHRAN, ALISTAIR J. Assessment of prog- 
nosis in patients with malignant melanoma. 
Lancet, Sept., 1972, 2, 455-456. (From: 
University Department 5f Dermatology and 
Pathology, Western Infirmary, Glasgow, 
Scotland.) 


Attempts have been made to develop a rational 
basis for predicting survival =n patients with malig- 
nant melanoma when first seen. The authors have 
modified their original progncstic score after observ- 
ing its use. 

Eighty-five patients were available in this prospec- 
tive study with a ¢ year follow-up. Thirty-six were 
alive and free of melanoma, 36 had died of the dis- 
ease, 9 had died of intercurrent disease, and 4 were 
alive with recurrent malignant melanoma. 

Some of the features which were found to be of 
high value in predicting a poor outcome, in addition 
to lymph node involvement cr disseminated disease, 
were occurrence in a male, a. nonexposed site of the 
lesion, an occult or mucosal lesion, and occurrence on 
the trunk or in the anogenita region. 

Use of this score sheet method permitted differen- 
tiation of the 36 tumor free survivors and the 36 who 
died of melanoma with an azcuracy of greater than 
80 per cent, at the time they were first observed. 
Nineteen per cent of the 85 patients had scores which 
fell into the middle range, and their outcome could 
not be reliably predicted by this technique. 

Successful use of this ог = modified schedule was 
carried out in Switzerland, France and Scotland. 
Attempts to use this scoring technique in Queens- 
land, Australia, were unsuccessful and this suggests 
that melanoma in Australia »ehaves differently from 
the same tumor in other climates.—£E. Frederick 


Lang, M.D. 


RADIOISCTOPES 


Van Dyke, Donatp, ANGER, Har O., SuL- 
LIVAN, ROBERT W., FETTER, WILLIAM R., 
Yano, Yukio, and PARKER, Howarp С. 
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Cardiac evaluation from radioisotope dy- 
namics. 7. Nuclear Med., Aug., 1972, 73, 585- 
592. (Address: Donald Van Dyke, Donner 
Laboratory, University of California, Berke- 
ley, Calif. 94720.) 


An improved method for evaluation of left ven- 
tricular ejection fraction using radioisotopic angio- 
cardiography is discussed. 

The major components of the system are a scintil- 
lation camera, a quantitative television data system 
for rapid data recording and read out, and a bolus 
injection of Tc%™ albumin through the central cir- 
culation. 

The improvement of the method consists in the 
subtraction of overlapping scintillations from the 
right ventricle, aorta, etc., when the area of interest 
is the left ventricle. When the ejection fractions from 
contrast angiography are compared to the isotopic 
data, the correlation is very good. 

Other usable data obtained from this method in- 
clude ventricular end diastole volume, and rates of 
change of ventricular volume. 

The examination is noninvasive and can be re- 
peated at frequent intervals. 

The disadvantages include lack of anatomic de- 
tail as compared to contrast angiography and lack of 
hemodynamic pressure data as in a full heart cathe- 
terization. 

Extensive clinical evaluation is necessary before 
including the method as a routine clinical procedure. 
—Donald P. Harrington, M.D. 


Mernpok, Harry. Visualization of arterial and 
arterial graft patency by intravenous radio- 
nuclide angiography. Canad. M. A. F., June, 
1972, 106, 1180-1182. (Address: 25 Leonard 
Avenue, Suite-410, Toronto 2B, Ontario, 


Canada.) 


Fifty-four radionuclide arteriographies were per- 
formed on 35 patients. 

Tc**™ pertechnetate was used in conjunction with a 
Nuclear Chicago Pho/Gamma H.P. Camera. 

Example cases of normal anatomy in patients 
having brain scans are shown. 

In pathologic cases, comparison of radionuclide 
and contrast angiography is demonstrated. 

Occlusions are defined by the persistence of activ- 
ity in the large vessels after the bolus phase. Correla- 
tion with angiograms to define patency and level of 
blockage was good, but anatomic detail was lacking; 
the field size is also quite small. 

The study is recommended to determine arterial 
and/or arterial graft patency in patients who are 
immediately postoperative or are severely debili- 
tated or uncooperative.—Donald P. Harrington, 
M.D. 


Gerson, Barry D., Dorrman, Howard D., 
Norman, ALEX, and MANKIN, Henry J. 


- 
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Patterns of localization of Sstrontium in os- 
teosarcoma: a correlative study using gross 
autoradiography. $. Bone & Foint Surg., 
June, 1972, 54-4, 817-827. (Address: B. D. 
Gerson, M.D., 1919 Madison Avenue, New 
York, N. Y. 10035). 


The clinical aspects of 4 cases are reviewed. 

The methods of autoradiography are given in de- 
tail. Histologic areas of (1) marked cellularity of 
tumor; (2) primitive tumor bone and tumor osteoid 
formation; and (3) endochrondal ossification and cal- 
cification of neoplastic cartilage are correlated with 
areas of high isotope uptake. 

Áreas of decreased to absent uptake were noted in 
histologic sections of: (1) nonviable tumor tissue; (2) 
excessively anaplastic or totally undifferentiated 
tumor; and (3) more mature tumor bone. 

These findings supplement the theories of Charkes 
and associates of isotope uptake as a reactive process. 

Variability within the tumor and timing of the iso- 
tope study are responsible for the tumor, and timing 
of the isotope study is responsible for the multiple 
responses noted.— Donald P. Harrington, M.D. 


MISCELLANEOUS 


Duar, PHANI, MOORE, TERRENCE, ZAMCHECK, 
Norman, and Корснік, HERBERT Z. Car- 


Abstracts of Radiologic Literature 907 


cinoembryonic antigen (СЕА) іп colonic 
cancer: use in preoperative and postopera- 
tive diagnosis and prognosis. J.4.M.4., 
July, 1972, 227, 31-35. (Address: Norman 
Zamcheck, M.D., 818 Harrison Avenue, 
Boston, Mass. 02118.) 


This study of colonic cancer patients was based on 
the fact that there is a detectable circulating carcino- 
embryonic antigen (CEA) in patients with colonic 
carcinoma. 

The study was intended to determine: (1) the use- 
fulness of the serum CEA assay in the diagnosis of 
colonic carcinoma; (2) the prognostic value of pre- 
operative and postoperative CEA tests in patients 
undergoing resections; and (3) the usefulness of 
interval CEA determinations in follow-up studies. 

A negative serum CEA assay in patients with 
colonic carcinoma indicates localized, probably 
curative, tumor, while a strongly positive serum 
assay may indicate the opposite prognosis. Post- 
operatively, a positive CEA test indicates residual 
tumor, but a negative test does not rule out the 
presence of residual tumor. Interval CEA determina- 
tions may detect recurrence thatis early enough to be 
treatable. 

Before this test is widely used, further clinical 
study and standardization of the assay technique are 
necessary. More data concerning specificity of CEA 
seem necessary.—Richard E. Kinzer, M.D 
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CEREBRAL angiogram and brain radionuclide image 
in brain abscess, comparison of (ab), 896 

CERVICAL aortic arch, £19 

internal carotid artery, aneurysms of, 31 

CHEST roentgenogram, routine, method for estima- 
tion of pulmonary venous and arterial pres- 
sures from, 97 

CHILDHOOD asthma, bronchography in, 559 

ovarian teratoma in; diagnostic ultrasonic and 
roentgenographic correlation, 673 

CHILDREN, aneurysmal bone cysts in, 644 

growing skull fractures in (ab), 229 

intervertebral disc-space inflammation in (ab), 
469 

postoperative intussusception in, 584 

unilateral total renal dysplasia in, 778 

CHOLANGIOGRAPHIC appearance of primary car- 
cinoma of bile ducts (ab), 465 

CHOLANGIOGRAPHY, glucose-potentiated perfusion 
(ab), goo 

percutaneous transhepatic; differential diagnosis 
of bile duct pathology, 327 
pseudocalculvs defect in, 337 

CHOLECYSTOGRAPHIC contrast material, crescent- 
shaped collection of residual; new sign of 
benign gastric ulcer?, 293 

CHOLECYSTOGRAPHY, use of C-terminal octapeptide 
of cholecystokinin for gallbladder evacua- 
tion in, 320 

CHOLECYSTOKININ, C-terminal octapeptide of; ac- 
celeration of barium meal through small in- 
testine by, 245 

C-terminal octapeptide of, use of, for gallbladder 
evacuation in cholecystography, 320 

CHOLEDOCHAL cyst demonstrated by 11 rose bengal 
scanning; report of case, 587 

CHOLEDOCHOLITHIASIS and obstructive jaundice, 
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hypotonic duodenography in evaluation of, 


309 
diagnosis of, by barium duodenal examination 
(ab), 464 
CHONDRECTOMY, follow-up study of 25 cases treated 
with; chondromalacia of patella (ab), 468 
CuHoNDROMALACIA of patella; follow-up study of 25 
cases.treated with chondrectomy (ab), 468 
CHONDROSARCOMA of pelvis and upper end of femur; 
analysis of factors influencing survival time 
in one hundred and thirteen cases (ab), 706 
CIRCULATION, coronary collateral, radiographic anat- 
omy of, 50 
pulmonary, in periodic dialysis patients; radio- 
logic aspects of (ab), 898 
CISTERNOGRAPHY, Clinical applications of, in pedia- 
tric age group, 590 
radioisotope, in evaluation of hydrocephalus in 
infancy and childhood (ab), 462 
CockKAYNE's syndrome; roentgen findings, 623 
Co tris, non-gangrenous ischemic; review of 17 cases 
(ab), 703 
CoLLATBRAL CIRCULATION, coronary, radiographic 
anatomy of, 50 
in superior vena caval obstruction following ven- 
triculoatrial shunt catheterization in hydro- 
cephalus (ab), 462 
CoLoN, fistulas complicating diverticulitis of (ab), 
231 
Согоміс aganglonosis, zonal; variant of Hirsch- 
sprung's disease (ab), 703 
cancer, carcinoembryonic antigen (CEA) in; use 
in preoperative and postoperative diagnosis 
and prognosis (ab), 907 
“COLUMN OF Bertin”; diagnosis by nephrotomog- 
raphy, 714 
Compression, accordion-like, of calcified splenic 
artery; plain film roentgenographic sign of 
splenic enlargement, 423 
CoMPuTER-assisted renography, clinical applications 
of (ab), 466 
Cones, dental radiographic, influence of, on radia- 
tion exposure (ab), 229 
CONGENITAL dextrocardia and general radiologist 
(E), 211 
hemihypertrophy (asymmetry), medullary 
sponge kidney associated with; case report 
and survey of literature, 773 
CONGENITAL HEART DISEASE, adolescent, skeletal 
changes associated with, 531 
dermatoglyphics in, 539 
severe, in neonatal period; functional approach 
to emergency diagnosis, 490 
Contrast material, cholecystographic, crescent- 
shaped collection of residual; new sign of 
benign gastric ulcer?, 293 
CORONARY arteriography, determination of true size 
of coronary artery in, 62 
arteriovenous fistula, 82 
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artery, determination of true size of, in coronary 
arteriography, 62 
artery, posterior descending, angiographic dem- 
onstration of important anatomic variation 
of, 41 
collateral circulation, radiographic anatomy of, 
со 
COUNTERPULSATION, intraaortic, dynamics of bal- 
loons in, 155 
CowPER's GLANDS in urethrogram, 838 
ICR, urinary excretion of, from labeled erythrocytes; 
index of erythrocyte survival (ab), 466 
CROHN’S DISEASE of appendix (ab), 231 
C-TERMINAL OCTAPEPTIDE of cholecystokinin; accel- 
eration of barium meal through small in- 
testine by, 245 
of cholecystokinin, use of, for gallbladder evacu- 
ation in cholecystography, 320 
Cyst, aneurysmal bone, angiography of (ab), go2 
choledochal, demonstrated by П rose bengal 
scanning; report of case, 587 
solitary renal, contralateral displacement of 
kidney by, 766 
Cysts, aneurysmal bone, in children, 644 
breast, puncture of; contribution of pneumo- 
mastography (ab), 905 
nonparasitic hepatic, radionuclide hepatic flow 
study and liver scan in two cases of, 359 
ovarian, in newborn, 664 
synovial, in juvenile rheumatoid arthritis, 655 


Der_ecror catheter approach to abdominal aorta, 
196 

DzwrAL radiographic cones, influence of, on radia- 
tion exposure (ab), 229 

DezMATOGLYPHICS in congenital heart disease, 539 

Dexrrocarpia, congenital, and general radiologist 
(E), 211 

Drarysis patients, periodic; radiologic aspects of 
pulmonary circulation in (ab), 898 

Disc degeneration, lumbar intervertebral; influence 
of geometrical features on pattern of disc 
degeneration (ab), 470 

space, intervertebral, inflammation, in children 

(ab), 469 

Disgasz, Crohn's, of appendix (ab), 231 

Paget’s; effect of fluoride on “Ca kinetics in 

(ab), 903 

DIVERTICULITIS of colon, fistulas complicating (ab), 
231 

Druc addiction, puffy hand of; study of pathogenesis 
(ab), 472 | 

DvopENAL atresia, bile duct anomalies associated 
with; paradoxical presence of small bowel 
gas, 577 

Dvuopenocrapry, hypotonic, in evaluation of cho- 
ledocholithiasis and obstructive jaundice, 


309 
"Рооремом, carcinoma of (ab), 230 


912 


differential diagnosis of neoplastic processes in 
(ab), 899 
"ЮорілсАТІОМ, facial, 598 
DwakrrisM, fatal neonatal (ab), 470 
Dysruncrion, motor, of gastrointestinal tract; 
Hickey Lecture, 1972, 235 | 
DvsPLasia, fibrous; bone sarcomas arising in (ab), 


993 
fibrous, of bone in region of paranasal sinuses 
(ab), 895 | 
metaphyseal; Pyle's disease (ab), 469 
unilateral total renal, in children, 778 


EcniNococcus multilocularis; plain fiim roentgeno- 
graphic findings in alveolar hydatid disease, 
345 
ECHOCARDIOGRAM in total anomalous pulmonary 
venous drainage; repo-t of case (ab), 708 
EcroPic ureteroceles, elusive, 792 
EDEMa, hereditary angioneurotc, of gastrointestinal 
tract, 256 
BDITORIALS 
Congenital dextrocardia and the general radiolo- 
gist, 211 
The abdominal aortogram: an historic perspec- 
tive, 441 
Pediatric radiologists—quo ibimus hinc?, 686 
The Seventy-third Annual Meeting of the Ameri- 
can Roentgen Ray Scciety, 854 
ELECTRONIC microscopy, of adamantinoma of long 
bones (ab), 468 
ENLARGEMENT, rebound, of thymus after successful 
corrective surgery for transposition of great 
vessels, 528 
EpısTaxıs, intractable, angiography in patients with, 
37 


ERGOTISM, angiography in; report of two cases and - 


review of literature, 179 
ERYTHROCYTES, urinary excretion of "Cr from la- 
beled; index of erythrocyte survival (ab), 
466 
Ехнівттз, scientific, 858 
technical, 879 
EXTREMITIES, arteriovenous shunt measurements in 
(ab), 705 
lower, unassociated with organic occlusions; 
peripheral arterial irsufficiency of (ab), 705 


Faca duplication, 598 
FAMILIAL acrocephalosyndactyly (Pfeiffer syndrome), 


osteodysplasia, roentgenographic findings in, 
602 


FEMORAL run-off and abdominal arteriography, 
"mini-catheter" technique for, 199 

Femur, chondrosarcoma of pelvis and upper end of; 
analysis of factors influencing survival time 
in one hundred and thirteen cases (ab), 706 

FrsRosis, idiopathic retroperitoneal, some clinical 
aspects of (ab), 464 
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FisTULA, coronary arteriovenous, 82 
FistuLas complicating diverticulitis of colon (ab), 
231 
FLuorme, effect of. on “Ca kinetics in Paget’s dis- 
ease (ab), 503 
therapy, ineffectiveness of, in multiple myeloma 
(ab), 707 
FRACTURES, growing, of skull (ab), 895 
growing skull, n children (ab), 229 
pelvic; arteriography in management of hemor- 
rhage from (ab), goo 


GALLBLADDER, carcinoma of; diagnosis and evalua- 
tion of regional spread by angiography, 382 
evacuation in cholecystography, use of C-termi- 
nal octapeptide of cholecystokinin for, 320 
metastatic me-anoma of, 393 
“GALLIUM citrate; increased specificity of liver 
scanning with use of (ab), 706 
GAMMA camera tomography; theory and preliminary 
clinical ezperience (ab), 706 
Gastric ulcer, berign, new sign of?; crescent-shaped 
collectior of residual cholecystographic con- 
trast marerial, 293 
GASTROINTESTINAL TRACT, hereditary angioneurotic 
edema ol, 256 
motor dysfunztion of, Hickey Lecture, 1972, 235 
GIANT aneurysms, bilateral, of internal carotid 
artery, 23 
GLANDS, Cowper's, in urethrogram, 838 
GLucosEg-potentigted perfusion cholangiography 
(ab), goo 
GRAFTS, aortocoronary vein, late changes in; angio- 
graphic features, 74 
GUIDE WIRE, J-tip movable core, use of; refinement 
in trans umbar catheterization, 194 


HAMARTOMA of spleen, 419 
HEART ostia, trensposition of; attempted explana- 
tion (ak), 898 
HEART DISEASE, adolescent congenital; skeletal 
changes associated with, 531 
congenital, dermatoglyphics in, 539 
severe congenital, in neonatal period; functional 
approach to emergency diagnosis, 490 
HEMATURIA, renal angiography in patients with, 758 
HEMINYPERTROFHY (asymmetry), congenital; medul- 
lary sponge kidney associated with: case 
report and survey of literature, 773 
HEMORRHAGE, zrterio-capillary gastrointestinal; se- 
lective: vasoconstrictor infusion in manage- 
ment cf, 279 
from pelvic fractures, arteriography in manage- 
ment of (ab), goo 
Hepatic angiography, selective, indication of, 375 
artery, selective demonstration of variant (ab), 
goo 
cysts, попдагазібс; radionuclide hepatic flow 
study and liver scan in two cases of, 359 
duct, iatrogenic, rupture of, 342 
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flow study, radionuclide, and liver scan in two 
cases of nonparasitic hepatic cysts, 359 
mass lesions, blood pool scanning in investigat- 
ing (ab), 473 
HEPARINIZATION, systemic, for angiography, 204 
HEREDITARY angioneurotic edema of gastrointestinal 
tract, 256 
HERNIAS, hiatus, pseudotumors in large, 289 
Hiatus hernias, pseudotumors in large, 289 
HICKEY LECTURE, 1972; motor dysfunction of gastro- 
intestinal tract, 235 
HinsceHsPRUNG'S disease, variant of; zonal colonic 
aganglionosis (ab), 703 
HvpariD disease, alveolar; plain film roentgeno- 
graphic findings in; Echinococcus multi- 
locularis, 345 
HYDROCEPBALUS, collateral circulation in superior 
vena caval obstruction following ventric- 
uloatrial shunt catheterization in (ab), 462 
in infancy and childhood, radioisotope cisternog- 
raphy in evaluation of (ab), 462 
HyPEROXALURIA, acquired; nephrolithiasis, and in- 
testinal disease: description of syndrome 
(ab), 704 
HYPERPARATHYROIDISM, primary; preoperative tu- 
mor localization and differentiation between 
adenoma and hyperplasia (ab), 463 
"tertiary," and apparent “cure” of vitamin-D- 
resistant rickets after removal of ossifying 
mesenchymal tumor of pharynx (ab), 230 
HYPERPLASIA, and adenoma, preoperative tumor 
localization and differentiation between; 
primary hyperparathyroidism (ab), 463 
HYPERTENSION, primary vascular pulmonary; roent- 
genologic findings in (ab), 897 
renal-splanchnic steal and (ab), gor 
renovascular, radiologic aspects of. Part 2: role 
of urography in unilateral renovascular dis- 
ease (ab), 467 
Hyporonic barium enema examination, 304 
duodenography in evaluation of choledocholi- 
thiasis and obstructive jaundice, 309 


EN rose bengal scanning, choledochal cyst demon- 
strated by; report of case, 587 

ICRU, International Commission on Radiation 
Units and Measurements, 445 

IATROGENIC hepatic duct rupture, 342 

IptopaTHic retroperitoneal fibrosis, some clinical as- 
pects of (ab), 464 

ІчғАМСҮ and childhood, radioisotope cisternography 
in evaluation of hydrocephalus in (ab), 462 

INFANTS, newborn, pneumothorax and pneumo- 
mediastinum associated with renal mal- 
formations in, 785 

InFusion, selective vasoconstrictor, in management 
of arterio-capillary gastrointestinal hemor- 
rhage, 279 

INTERNATIONAL Commission on Radiation Units and 
Measurements (ICRU), 445 
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INTERVERTEBRAE disc-space inflammation in children 
(ab), 469 
lumbar, disc degeneration; influence of geometri- 
cal features on pattern of disc degeneration 
(ab), 470 
INTESTINAL disease, acquired hyperoxaluria, nephro- 
lithiasis, and; description of syndrome 
(ab), 704 
ischemia, roentgenographic aspects of, 249 
INTESTINE, small, acceleration of barium meal 
through, by C-terminal octapeptide of 
cholecystokinin, 245 
InTRAAORTIC counterpulsation, dynamics of balloons 
in, 155 
INTRACRANIAL neoplasms, arterial wall irregularities 
in; shaggy vessel brought into focus (ab), 461 
INTRASPLENIC dissection by pancreatic pseudocysts 
(ab), 465 
INTUSSUSCEPTION, postoperative, in children, 584 
IRRADIATION, etiology, diagnosis and management of 
pericardial effusion after (ab), 474 
pulmonary, prednisolone and mustine in prè- 
vention of tumor swelling during (ab), 474 
IscHEMIA, intestinal; roentgenographic aspects of, 


IscuEMIC colitis, non-gangrenous; review of 17 cases 
(ab), 703 


]-тїР movable core guide wire, use of; refinement in 
translumbar catheterization, 194 
JAUNDICE, obstructive, and choledocholithiasis; hy- 

potonic duodenography in evaluation of, 
309 
surgical and nonsurgical, radiologic approach to 
differential diagnosis of, 368 
JuvENILE rheumatoid arthritis, synovial cysts in, 655 


Kipney, contralateral displacement of, by solitary 
renal cyst, 766 
size, roentgenographic determination of normal 
adult, as related to vertebral height, 737 
Kinetics, “Ca, in Paget's disease; effect of fluoride 
on (ab), 903 


LACTOBEZOAR, 575 

Lacrosk-barium small bowel study; efficacy as 
screening method, 276 

LARYNGEAL nerve paralysis, recurrent, radiologic 
signs of (ab), 896 

LARYNGOCELE, ventricular; report of case, clinical 
and radiologic study (ab), 230 

Lesions, pancreatic, sonographic diagnosis of, 406 

LEUKEMIA masquerading as aplastic anemia, value of 
roentgenography in differentiating aplastic 
anemia from, 651 

Lintris Puastica, early case of; roentgenographic 
studies of mucosa (ab), 230 

LiPPE's Loop perforations, widened loop sign of, 847 

Liver scan, and radionuclide hepatic flow study, in 
two cases of nonparasitic hepatic cysts, 359 
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scanning, increased specificity of, with use of 

“gallium citrate (ab), 705 

Lympu node diagnostics, two procedures contribut- 
ing to; lymphography control and re- 
lymphography (ab), 904. 

nodes, internal mammary; limits and possibili- 

ties of transsternal phlekography for detec- 
tion of metastases in (ab), 905 

LvMPHADENOPATHY, mediastinal, in bubonic plague, 
567 

LYMPHANGIECTASIA, pulmonary; observations in 17 
patients and proposed classification, 548 

LymMPHANGIOGRAPHY and surgery in lymphangioma 
of skin (ab), 472 

LyMPHANGIOMA of skin, lymphargiography and sur- 
gery in (ab), 472 

Lympuatic drainage of normal Ereast, radioisotopic 
study of physiologic (ab), 473 

LYMPHOGRAPHY control and re-ymphography; two 
procedures contributirg to lymph node 
diagnostics (ab), 904 


MACROGLOBULINEMA, Waldenstróm's, osseous mani- 
festations of (ab), 471 
MALACOPLAKIA of urinary tract. 830 
MALIGNANT melanoma, assessment of prognosis in 
patients with (ab), 90€ 
MAMMARY arteriography (ab), z71 
lymph nodes, internal; limi-s and possibilities of 
transsternal phlebography for detection of 
metastases in (ab), 90; 
thermography 1n differential diagnosis, value of 
(ab), 708 
Mass lesions in urinary bladder, benign proliferation 
processes presenting a3, 822 
Masses, calcified renal; review of ten years’ experi- 
ence at Mayo Clinic (ab), go 
ultrasonic evaluation of, m pediatric patients, 


677 
MEDIASTINAL lymphadenopatky in bubonic plague, 
567 
*pseudo-mass", posterior, of newborn, 571 
stripe, aortic-pulmonary, 107 
MEDIASTINITIS, metastatic: iate complication of 
mammary cancer; report of 3 cases (ab), 


904. 
MEDULLARY sponge kidney associated with con- 
genital hemihypertrophy (asymmetry); case 
report and survey of literature, 773 
MELANOMA, malignant; assessment of prognosis in 
patients with (ab), 926 
metastatic, of gallbladder, 393 
METAPHRYSEAL dysplasia; Pyle’s disease (ab), 469 
METASTASES in internal mammary lymph nodes, 
limits and Ppossibrities of transsternal 
phlebography for dezection of (ab), gos 
МЕтАЗТАТІС mediastinitis: late complication of 
mammary cancer; report of 3 cases (ab), 


904 
melanoma of gallbladder, 393 
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MiNI-CATHETER technique for femoral run-off and 
abdominal erteriography, 199 

Mucosa, roentgenographic studies of; early case of 
Linitis Plasaica (ab), 230 

МозтІмЕ, and predmsolone, in prevention of tumor 
swelling during pulmonary irradiation (ab), 


474 
Myeloma, multiple; ineffectiveness of fluoride ther- 
apy in (ab), 707 


Necrosis, renal papillary, in newborn; case report 
with roentgenologic documentation of late 
sequelae, 651 

NEEDLE diagnosis o^ pneumonitis; value in high-risk 
patients (ab), 701 

Neonatal dwarfism, fatal (ab), 470 

period, severe congenital heart disease in; func- 
tional approach to emergency diagnosis, 490 

NEOPLASMS, intracranial, arterial wall irregularities 
in; Shaggy vessel brought into focus (ab), 
461 

NEOPLASTIC processes in duodenum, differential diag- 
nosis of (zb), 899 

NEPHROLITHIASIS, acquired hyperoxaluria, and in- 
testinal dasease; description of syndrome 
(ab), 704 

NEPHROTOMOGRAPRY, contribution by means of, to 
improverrent of infusion pyelography in pa- 
tients with impaired renal function (ab), 
465 

diagnosis by; 'column of Bertin", 714 

NEUROGENIC acro-osteolysis, essential; contribution 
to study bf (ab), 903 

NEWBORN infants, pneumothorax and pneumo- 
mediastinum associated with renal mal- 
formations in, 785 

ovarian cysts in, 664 

pneumopericerdium in, 514 

posterior meciastinal “‘pseudo-mags” of, $71 

renal papila-y necrosis in; case report with 
roentgenologic documentation of late seque- 
lae, 661 

NON-GANGRENOUZ ischemic colitis; review of 17 cases 
(ab), 70: 

Nonparasiric hepatic cysts, radionuclide hepatic 
flow study and liver scan in two cases of, 


359 


OBLIQUE projections, value of, in translumbar aor- 
tography, 187 

OBSTRUCTION, small bowel; functional evaluation of, 
by successive abdominal roentgenograms, 
262 

OBSTRUCTIVE jaundice, and choledocholithiasis; hy- 
potonic duodenography in evaluation of, 
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OcTAPEPTIDE, C-terminal, of cholecystokinin; ac- 
celeration of barium meal through small in- 
testine by, 245 
C-terminal, of cholecystokinin, use of, for gall- 
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bladder evacuation in cholecystography, 
320 

ORBITAL venography (ab), 895 

OssEous changes of osteopathia striata and Pyle's 
disease occurring in patient with 11 year 
follow-up; case report, 640 

tumor, pseudomalignant, of soft tissue (ab), 902 

OsTEODYSPLASIA, familial, roentgenographic findings 
in, 602 

OsTEOMALACIA, celiac disease of adult revealed by; 
report of 7 cases (ab), 902 

OsTEOPATHIA striata and Pyle's disease, osseous 
changes of, occurring in patient with 11 
year follow-up; case report, 640 

OsTEOSARCOMA, patterns of localization of ™stron- 
tium in; correlative study using gross auto- 
radiography (ab), 907 

Ostia, heart, transposition of; attempted explana- 
tion (ab), 898 

OVARIAN cysts in newborn, 664 

teratoma in childhood; diagnostic ultrasonic and 

roentgenographic correlation, 673 


PaGET'S DISEASE, effect of fluoride оп “Ca kinetics in 
(ab), 903 
PANCREAS, annular, in adult (ab), 704 
Pancreatic disease, unfamiliar roentgen finding in, 
396 
lesions, sonographic diagnosis of, 406 
pseudocysts, intrasplenic dissection by (ab), 465 
PAPILLARY necrosis, renal, in newborn; case report 
with roentgenologic documentation of late 
sequelae, 661 
PanaLYsis, recurrent laryngeal nerve; radiologic 
signs of (ab), 896 
PARATHION, poisoning, acute pulmonary edema as- 
sociated with (ab), 7o1 
PARATHYROID ADENOMAS, demonstration of, by retro- 
grade thyroid venography (ab), 463 
PATENT ductus arteriosus, its significance and associ- 
ation with; coexistent pulmonary artery 
and aortic arch calcification, 141 
PATIENT as person: President's Address, 1972, 711 
PEDIATRIC age group, clinical applications of cis- 
ternography in, $90 
patients, ultrasonic evaluation of masses in, 677 
radiologists: quo ibimus hinc? (E), 686 
Pelvic fractures, arteriography in management of 
hemorrhage from (ab), goo 
PELvis and upper end of femur, chondrosarcoma of; 
analysis of factors influencing survival time 
on one hundred and thirteen cases (ab), 706 
PERCUTANEOUS transhepatic cholangiography; dif- 
ferential diagnosis of bile duct pathology, 
327 
PERFORATIONS, Lippe's loop; widened loop sign of, 
847 
PERIARTERITIS nodosa, regressing aneurysms in; re- 
port of 3 cases (ab), 901 
PERICARDIAL effusion after irradiation, etiology, 
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diagnosis and management of (ab), 474 
PERIPHERAL arterial insufficiency of lower extremi- 
ties unassociated with organic occlusions 


(ab), 705 
PFEIFFER SYNDROME, 


dactyly, 609 

PHLEBOGRAPHY, transsternal, for detection of metas- 
tases in internal mammary lymph nodes; 
limits and possibilities of (ab), 905 

PLAcENTOGRAPHY, correlation of ultrasound and 
radioisotope, 843 

PNEUMOCYSTIS carinii pneumonia, radiographic find- 
ings in (ab), 897 

PNEUMOMASTOGRAPHY, contribution of; puncture of 
breast cysts (ab), gos 

PNEUMOMEDIASTINUM, and pneumothorax, associ- 
ated with renal malformations in newborn 
infants, 785 

PNEUMONIA, pneumocystis carinil; radiographic find- 
ings in (ab), 897 

PNEUMONITIS, needle diagnosis of; value in НЕ 
patients (ab), уо 

PNEUMOPERICARDIUM, artificial, pitfalls in MES 

ing, 91 
in newborn, 514 

PNEUMOTHORAX and pneumomediastinum associ- 
ated with renal malformations in newborn 
infants, 785 

Posterior descending coronary artery, angiographic 
demonstration of important anatomic vari- 
ations of, 41 

PREDNISOLONE and mustine in prevention of tumor 
swelling during pulmonary irradiation (ab), 
474 

PRESIDENT’S ADDRESS: Patient as person, 711 

PsEuDocarcuLUus defect in cholangiography, 337 

PseupocysTs, pancreatic, intrasplenic dissection by 
(ab), 465 

PsEUDOMALIGNANT osseous tumor of soft tissue (ab), 


familial acrocephalosyn- 


"PsEUDO-MASS", posterior mediastinal, of newborn, 
571 
PsEUDOTUMORS in large hiatus hernias, 289 
PsEUDOXANTHOMA elasticum associated with carotid 
rete mirabile; case report, 16 
PULMONARY artery, coexistent, and aortic arch cal- 
cification; its significance and association 
with patent ductus arteriosus, 141 
atresia with intact ventricular septum; new de- 
velopments in diagnosis and treatment, 501 
blastomycosis versus carcinoma; challenging dif- 
ferential (ab), 463 
circulation in periodic dialysis patients, radio- 
logic aspects of (ab), 898 
edema, acute, associated with parathion poison- 
ing (ab), 701 
hypertension, primary vascular; roentgenologic 
findings in (ab), 897 
irradiation, prednisolone and mustine in preven- 
tion of tumor swelling during (ab), 474 
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lymphangiectasia; observatons in 17 patients 
and proposed classifica-ion, 548 
venous and arterial pressures, method for es- 
timation of, from routne chest roentgeno- 
gram, 97 
venous drainage, total anomalous, echocardio- 
giam in; report of case (ab), 708 
PYELONEPHRITIS, xanthogranulomatous (ab), 705 
PyLg's DISEASE and osteopatiia striata, osseous 
changes of, occurring in patient with її 
year follow-up; case report, 640 
metaphyseal dysplasia (abl, 469 
PvrELoGRAPHY, infusion, in patients with impaired 
renal function; contridution by means of 
nephrotomography to improvement of 
(ab), 465 
PYELOPLASTY, roentgenographic changes after, 724 


RADIATION exposure, influence cf dental radiographic 
cones on (ab), 229 
therapy management of -etinoblastoma (ab), 


s 472 
RapriooRAPHIC anatomy of coronary collateral cir- 
culation, 5o 
findings in pneumocystis carinii pneumonia 
(ab), 897 


RADIOISOTOPE cisternography in evaluation of hy- 
drocephalus in infancz and childhood (ab), 
462 
dynamics, catdiac evaluaton from (ab), 906 
placentography, correlaticn of ultrasound and, 
843 
RaprorsoTorte study of physio оріс lymphatic drain- 
age of normal breast ab), 473 
RaproLocic and clinical signif cance; persistent left 
superior vena cava (ab), 899 
approach to differential diagnosis of surgical and 
nonsurgical jaundice, 368 
aspects of pulmonary -circulation in periodic 
dialysis patients (ab). 898 
aspects of renovascular nypertension, Part 2: 
role of urography in unilateral renovascular 
-disease (ab), 467 - = 
. evaluation of differential diagnosis ‘ siint 
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Special purpose 
General Electric 
systems 

answer special 
problems in 
your schedule 


oituations arise in every procedure 
schedule when special purpose systems 
best meet your needs. They can help 
relieve the pressures of patient loads; 
and, in some cases, enable you to 
extend information gathering capability. 
General Electric offers systems made 
to order for these situations. 

Here are four examples... 








Each system designed 

for specific procedures to 
maximize specific 
diagnostic information 


For Radiography: 
AMX-110™ 


It's a completely self-contained 
mobile x-ray system. Lets you 
perform routine radiography, 
anywhere, with procedure 
room capability. And, includes 
the power needed to drive 
itself to patients, even over 
Carpeting. 


AMX-110 auto/mobile x-ray 
system is cordless; no costly 
wiring needed. Instead, the 
system utilizes three 40 volt 
nickel-cadmium cell groups. 
The cells are warranted up 
to five full years. 


The cells store 10,000 mAs at 
100 kVp. May be recharged to 
full capacity overnight, or 
faster depending on the 

stage of discharge. Because 
it's cordless, AMX-110 is a 
valuable emergency back-up 
unit. 





AMX-110 combines a 100 mA 
rating—equivalent to 150 mA 
two-pulse conventional 
generators—and stabilized, 
low-ripple DC output up to 

110 kVp. Permits use of a 

grid for chests and radiography 
of heavy body parts. 


Push the handle down to 
activate the variable speed 
power drive; release it and the 
unit automatically brakes. 
Repeated full-power exposures 
may be made after AMX-110 
has been driven to the 
procedure site. Even clear 
across the hospital. 


For Fluoroscopy: | 
Mobile Fluoricon" 


The versatile positioning 
capability of GE's Mobile 
Fluoricon image intensifier 
permits real-time images from 
any point of view. 


Move it to bedside. To 
emergency. Surgery. Cast 
rooms. Orthopedics. ICU/CCU 
wards. For all procedures, 

the unit's crisp video 
presentation makes available 
instant information for 
on-the-spot decisions. 


Mobile Fluoricon smoothly 
tracks straight ahead or to 
either side. The C-arm rotates 
up to 180? side to side, 

90? front to back, to 


pinpoint the desired viewing 
area. Powered 18 inch vertical 
travel, and reversal pf tube 


unit and intensifier positions, 
add positioning versatility. 





You get detailed image 

Clarity, even in normal room 
light, because of a full- 
coverage / inch image tube, 
small 1.0 mm focal spot, 
built-in automatic brightness 
control and wide bandwidth 
video. To record areas of 
interest, insert a 9% x 9% inch 
cassette; the unit automatically 
switches to radiographic 
radiation levels. Returns to 
fluoro levels when the cassette 
is removed. 


Now read about two more 
special GE systems... 








Моге systems answers 
for specialized. 
. patient loads | 


Radiography 


` ° апа Tomography: 


Maxitome™ 


Its a dual deal. Radiography 
and tomography, programmed 
with the turn of a dial, to help 
relieve the pressures of 
growing patient loads. 


Select Maxitome’s eleven 
tomographic patterns, from 
linear to pluridirectional. And, 
adjust the plane, mm by mm, 
from zero to 240 mm above 
the floating top table. 


Dial again for Bucky-quality 
conventional radiography. With 
collimation automatic, manual 


or controlled from remote. And, 


manual masking integrated 
into the table. Each procedure 
permits multiple film formats 
up to 9 on 1. 


You can also confirm patient 
position, reduce retakes, 


with intensified TV fluoroscopy. 


Angulate the tube unit to 

perform oblique view technics. 

And do off-table radiography 
..even with a vertical Bucky. 

| The tube unit and table Bucky 
~~ automatically realign when 

you return to tomography. 


For Mammography: 
MMX" 


This totally integrated ушан 
simplifies preparation, saves 
set-up time, for mammographic 
procedures. And, its mobility 
permits expanded function 

of any radiographic room. 


MMX can localize a lesion 

in an improved detail, two 
inch diameter area. The beam 
adjusts to radiograph this 
pre-selected site at normal 
intensity; outlines and shadows 
the rest of the breast. Two 

mA ranges, high and low, 

plus major and minor kVp 
settings assure desired 
radiation penetration, to match 
patient size and/or view 
needed. 


The system's flexibility permits 
any necessary view, seated or 
supine, with simplified patient 
positioning. Provides positive 
compression of any sized 
breast, regardless of cone 
position. Includes molybdenum 
filtration and a special 
molybdenum-target x-ray tube. 
Assures transmission of the 
radiation spectrum needed for 
optimum film detail and 
contrast. 


Optional phototiming permits 
accurate reproduction of film 
density from one examination 
to the next. Because MMX 

is mobile, it easily rolls out 

of the way to clear the 
radiographic table for other 
technics and/or for parking. 


And, here's how GE 
approaches service 
for every system... 





"GE service 
matches 
"special talents 
"to special 
meeds 


The whole idea is to help keep your 
procedure schedules on schedule. 
And, the refson we can live up to 
this idea is fhe man who serves you. 


He's one df more than 700 field 

service technicians...the largest 
medical service force in North America. 
And, he's located where he can get to 
you fast with help when needed. 


You can count on the quality of that 
help because of GE's in-depth training 
regimen. At the Medical Systems 
Institute, our unique service education 
center, continual programs keep all 
GE sales and service representatives 
up-to-date. And train new men too. 


Thats why you can rely on a GE 
Srvice program tailored to your 
specific requirements. Ask your GE 
representative. He's something special. 


General Electric Medical Systems, 
Milwaukee, Toronto, Liege. 





GENERAL @@ ELECTRIC 





DIGITAL DOSIMETER designed to meet dosimetry requirements in radiation 
therapy, diagnostic X-ray and radiation protection work. | 


FEATURES 
DIGITAL READOUT 
EXPOSURE READINGS IN mR and R 
EXPOSURE RATE READINGS IN mR/MIN and R/MIN 
0.1mR/1 PICOCOULOMB RESOLUTION 
2000R/20 MICROCOULOMBS RANGE 
PRECISION 0.5% FULL SCALE 
CHAMBERS AVAILABLE FROM 0.2cc to 30cc 
UNIQUELY GUARDED POLARIZATION VOLTAGE 
BACKGROUND SUPPRESSION 


APPLICATIONS 

EXPOSURE CALIBRATIONS 

HALF-VALUE LAYER (HVL) DETERMINATIONS 

INTERCAVITARY MEASUREMENTS 

DEPTH DOSE MEASUREMENTS 

PRIMARY AND SECONDARY BARRIER TRANSMISSION MEASUREMENTS 
X-RAY HEAD LEAKAGE CHECKS 

SCATTER RADIATION CHECKS * Digital dosimetry for diagnostic 


a Ca pi ntec Inc. an erapy ar amma rays. 





63 E. Sandford Blvd. Mount Vernon, N.Y. 10550 Tel. 914-664-6600 | 
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We gave it reliability for 

. the most demanding radiotherapy schedule: 

Plus the power and precision for special, ` 
aggressive treatment. 


You won't find a more reliable 
radiotherapy linear accelerator 
than the Clinac 4. In designing 
it Varian's engineers knew the 
demanding workloads many 
radiotherapy machines must 
handle. At least 8 hours per day 
of constant, on-off use, month 
after month. The Clinac 4's 
unsurpassed record of reliability 
has now been demonstrated in 
over 500,000 treatments at 
more than 80 hospitals. 

But reliability is just one part 
of the story. What about those 
cases requiring painstaking, 
precise, aggressive radiotherapy 
treatments? The retinoblasto- 
mas, the pituitaries, the pros- 
tates, the Hodgkins. The blocked 
fields, the wedged fields, the 
multi-port treatments, the abut- 
ting fields. This is where the 
Clinac 4 really shines. 

The Clinac 4 has exceptional 
precision. The 3 mm spot size, 





the isocentric precision of —1 
mm, the small penumbra and 
set-up aids—such as laser back- 
pointer, and variable speed 
couch and gantry—allow ex- 
tremely exact machine position- 
ing and delivery of dose. 

T he flatness of the beam and the 
small penumbra are key fea- 
tures of the Clinac 4. You can 
treat both large and small vol- 
umes cleanly, homogeneously. 
With an intensity capability of 
350 rads/min at the isocenter, 
the short treatment time mini- 
mizes the opportunity for pa- 
tient movement, and the unit's 


millimeter tolerances can 
used to maximun] advantag 
If you're thinkink about y 
radiotherapy depaMment's n 
for a linear accelerator offer 
both workhorse reliability i 
power/precision for aggres: 
treatment, learn more ab 
Clinac 4. Call or write Var 
Radiation Division, 611 Han 
Way, Palo Alto, Califor 
94303, (415) 493-4000; Spri 
field, N.J., (201) 376-66 
Detroit (Plymouth), Mic 
(313) 455-1570; Chica 
(Park Ridge), Illinois, (31 
825-6232; Atlanta, Geor. 
(404) 292-0570. In Euro] 
Varian A.G., Steinhaus 
strasse, 6300, Zug, Switzerla: 


varian 


radiation division 
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The 


reliable linear 
accelerator that offers 
unique possibilities for 
precision radiotherapy 
and the highest degree 
of patient safety. 


Applied Radiation’s proven clinical system en- 
hances the physician's ability to maximize tumor 
dose while minimizing the dose to healthy tissue. 

The option of using either deep penetrating 
x-rays (8 or 10 MeV) or limited range electrons 
(3-11 MeV) provides both treatment and schedul- 
ing flexibility. Conversion of therapy modes takes 
less than a minute. 

Simplified, fail-safe controls assure efficient 
set-up for fixed, arc, or full rotation therapy as 
well as treatment over extended distances and field 
sizes. 

Constant high dose rate permits shorter treat- 
ment times, resulting in less patient discomfort 
and more economical utilization of equipment dur- 
ing periods of high case loads. 

Treatment couch design is based on recent 
findings of an independent research group and 
incorporates the criteria defined by radiotherapists, 
physicists, and technicians. 

Two decades of dedicated research have re- 
sulted in today's most sophisticated group of Meva- 
tron linear accelerators for sale, lease or rent. In 
the battle for life, don't settle for less. 

For further information please call or write: 
CORPORATE HEADQUARTERS, Applied Radi- 
ation, Department J-12 Walnut Creek, California 
94596, Telephone (415) 935-2250; EUROPEAN 
HEADQUARTERS, Siemens AG, Medical Engi- 
neering Group, Henkestr. 127, Erlangen, Germany, 
Telephone (09131) 84-2423. 


APPLIED RADIATION 


A SUBSIDIARY OF THE DOW CHEMICAL COMPANY 





Siemens remote 
` fluoro-radiography does 
many jobs well. 








The unusual versatility and 
dependability of the Siregraph 
has made it the most popular 
system of its kind. 


The Siregraph is now being used in 
many hundreds of hospitals for everything 
from special contrast medium examina- 
tions to routine work, including Bucky 
radiography, planigraphy and 
zonography. 

No single system combines the 
dependability and versatility of the 
Siregraph, and that is undoubtedly the 
reason for its popularity. 

At the remote console of the 
Siregraph, the radiologist has complete 
control of the table, overtable tube, under- 
table spotfilm device and built-in image 
intensifier TV system. He can move the 
table through + 75cm longitudinally, 
+15cm laterally, and can tilt it from 90° 
upright to 90° Trendelenburg. In addition, 
he can vary compression cone pressure, 
a feature that is particularly useful in 
Gl work. 

The Siregraph system permits oblique 
fluoroscopy and radiography at angles to 
+30°along the table axis. As the table is 
tlted, the radiographic object remains 
centered between the x-ray beam and 
image intensifier or film carrier, keeping a 
fixed focus distance to the film at all times. 

The undertable film carrier serves for 
both spotfilms and Bucky radiography 
with a wide choice of formats. A cine, 
7Omm, or 100mm cameracan be mounted 
on the 10/6 inch dual-mode image inten- 


SIEMENS 


For more information on the Siregraph 
or any of Siemens extensive line of radio- 
graphic equipment, contact Siemen 
Corporation, Medical Systems, 186 bt 


Avenue South, Iselin, New Jersey 08630. 
(201) 494-1000. 





if 
The remote control console of the Siregraph is 
designed to afford the radiologist ease, convenience 
and complete control of the operation. 





Introducing the New | 
Ultra-TechneKow 





with 





1. New enlarged lead 
shield reduces radiation 
exposure to the operator. 
With at least 14% inches of 
lead all around the generator column this is 
one of the best shielded generators available 
today. 





2. New ''lon Control’’ Process (patent 
applied for) reduces aluminum level to a 
point where it is virtually undetectable by 
normal laboratory test methods. The eluate 
may be used with any of the currently avail- 
able sulfur colloid kits or with other tagging 


Technetium Generator 





New Features \ 


procedures requiring low aluminum levels. 


3.New 500-ml saline supply allows as many 
as 15 or 16 elutions per week. The saline 
supply is built in and factory sealed, an ex- 
clusive feature of the new Ultra-TechneKow. 


4. New self-aligning milking station makes 
the elution process simpler than ever. When 
the “Sight Glass’ elution shield with evacu- 
ated vial is placed into the milking station, 
the needle is automatically centered over 
the evacuated vial. Press plunger down, tu 
slightly to lock into position, and elution 
proceeds automatically. 


It's the most advanced concept in technetium-99m generators. 


This all-new, redesigned version of our Ultra- 
TechneKow series is carefully engineered 
into an attractive, pre-assembled, com- 
pletely self-contained unit. This model is the 
culmination of seven years of experience 
making technetium-99m generators. The 
Ultra-TechneKow Generator is shipped each 
week complete with evacuated elution vials, 
needle pack with labels, molybdenum-99 


and technetium-99m reference tables, 
needle guard for operator safety, convenient 
carrying handles, and package insert with 
complete information. 


Contact your Mallinckrodt/Nuclear represen- 
tative now for detailed information on this 
unique new product of Mallinckrodt/Nuclear 
research. 


Mallinckrodt 





RADIOPHARMACEUTICALS 
Mallinckrodt Chemical Works 
St. Louis, Missouri 63160 
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It's a dramatically improved 
iscintillation camera with larger 
field, higher resolution, better 
uniformity...and a moving pa- 
tient table that enables you to 
get :ull-body, minified gamma 
images in as little as 10 minutes. 
You get them all with Picker's 
new Dyna™ Camera 2C and 
the new Omniview™ 
Whole-Body Imaging System. 
logether, they set new per- 
formance criteria for practical 
diagnostic visualization. 
Consider these facts. Dyna 
Cameras improved resolution 
is now significantly better 
than 3/16", and uniformity 
varies less than +10%. The Omniview 
moving patient table presents whole- 
body and variable field size images 
at this same higher resolution— down 
to 15:1 minitication. Dyna Camera 
tield size is a full 45% larger than 





(s) Technetium 99™ Polyphosphate 
Whole-Body Image. 


(b) Left Lateral Brain Image 
from Dyna Camera 2C (50% reduction). 





for Ww o 
but could never get... 
until now. 
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PICKER 
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comparable cameras and has 
superior linearity of + 396 over 
the entire 11.8" field of view 
tor clear, undistorted images. 

Consider too, that Picker's 
computerized Image Enhance- 
ment System gives uniformity 
correction, background 
suppression, and contrast 
enhancement unobtaineble 
by other means. The TS. in 
conjunction with the new Dyna 
Camera 2C, can be used with 
any other existing scintillation 
camera to permit facility 
expansion at lower cost. 

So get all those performance 
features you've always wanted. 


You can get them all with Picker’s 
new Dyna Camera 2C and new 
Omniview —the new standards of 
performance for images of health. м. 
Picker Corporation, 595 Miner Road, 
Cleveland, „ „Омо 44143. 
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Now...thanks to major breakthroughs in emulsion and coating 
technology, GAF... America's oldest manufacturer of films, 
photographic papers and chemicals...brings you a family of 
medical X-ray films that assure you the three qualities you 
demand: resolution, detail, and maximum definition. 


GAF” HR™1000 
High Resolution Medical X-Ray Film. 
GAF HR 1000 is designed with a unique blending of ultra- 
fine grain photographic emulsions. When used with high- 
Speed and ultra-high speed screens, it gives you image 


latitude, without graininess. Ideal for special procedures, and 
chest applications. 


GAF” HR™ 2000 
High Resolution Medical X-Ray Film. 
GAF HR 2000 lets you take full advantage of your three-phase 


equipment...without losing single-phase quality. A high con- 
centration of ultra-fine grain silver crystals gives you optimum 


resolution for laminography, chest radiography, angiography. 


and general purpose radiography. 


GAF’ HR" 3000 
High Resolution Medical X-Ray Film. 


This high-contrast, fine-grain film is designed for general 


purpose radiography, and for short exposure angiography 
application. 


The GAF family of High Resolution Medical X-Ray films are 
the "workhorse" X-ray films that equal manual processing 
standards because they're conceived from a complete film 
and chemical technology that goes back to basic organic and 
physical chemistry. Call your local GAF representative today 
and ask him to show you the image of quality. 





G AF Corporation 


Industrial Photo Division 
Y¥.Raw AAarlatinag Mant 
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® TM NV. Philips of Holland 





A 411 pound 
parallelogram you'll 
really appreciate 


A parallelogram is unique. Especia!ly 
one weighing in at 411 pounds.  , 


When it becomes part and parcel of a 

Philips Polytome—then you've really 

got something: 3,630 pounds of sophisticated 
precision for the most revealing 

tomographs, ever. 


The parallelogram is so perfect for 
tomography we almost suspect Euclid of 
having worked out the details just for us. 


Our Polytome produces tomographs 
with constant enlargement and uniform 
film blackening. The parallelogram with 
its fixed fulcrum maintains the ideal 
geometric relationship between X-ray 
tube and film plane. This, in accordance 
with the universally accepted 
Grossmann principle. 


Any other approach would be 
а compromise. 


Use the linear, circular, elliptical or 

startling 1 millimeter cuts of the hypocycloida 
motion. All the principles 

engineered into the Polytome assure 

you of outstanding results. 


No matter how you slice it! 


For more information write to: Dept. T/M, 
710 Bridgeport Avenue, 
Shelton, Conn. 06484 


PHILIPS MEDICAL SYSTEMS, INC. 
















IT'S JUST ANOTHER PLASTIC BAG 


WITHOUT, ITS SOL-O-PAKE™ 
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Sure our E-Z-EM® Prepackaged Disposable Barium Enema is among the finest available. The 
point is, it wouldn't be if the Sol-O-Pake barium inside weren't also among the finest available. 


And the reason we know it is, is that it’s our product too. A premium barium, providing superior 
performance on two important counts. One, Sol-O-Pake mixes instantly and remains in sus- 
pension. So there are no clumps to clog tubing, or produce artifacts in your film. And two, 
Sol-O-Pake coats excellently over a wide range of densities. So in high or low kilovoltage 
procedures . . . filled or postevacuation examinations . . . routine or double contrast studies, 
you get the fine mucosa! detail you need. 


Now that you know about Sol-O-Pake, remember there's an upper G.I. form as well. 


SOL-O-PAKE" 


In Upper G.I. Cup For Lower G.I. In Individual Packets 





Maximum convenience. Fast Prepackaged in the amount Economical. Packaged in individual 
flow through small bowel. Vanilla, you specify in E-Z-EM kits. For four or six ounce packets. Vanilla, 
chocolate, fruit or unflavored. use with or without an evacuant. chocolate, fruit or unflavored. 


E-Z-E PIONEERS IN G.I. RADIOLOGIC ACCESSORIES 
111 Swalm Street, Westbury, N. Y. 11590 (516) 333-8230 
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DEALEREP-a unique new concept 
. incustomer service-from Low X-Ray 


A service designed to help solve your X-Ray Film, 
Accessory and Supply needs right on the spot! 


What's а DEALEREP? He's a local Low X-Ray Representative who 
makes his regularly scheduled door-to-door calls in an air-condi- 
tioned van! On board is an inventory of Film, Chemistry, and key 
Accessory items that the DEALEREP can deliver right on the spot — 
a service that you ll soon begin to rely on and appreciate. 


Low DEALEREPSss are already on the road in selected areas of the 
country, bringing their technical know-how and convenience to the 
door steps of thousands like yourself. Before long, the DEALEREP 
concept will be nationwide, bringing everyone the personalized ser- 
vice that only Low X-Ray, and your DEALEREP. can provide. Watch 
for the DEALEREP in your area, soon! 





A Division of IPCO Hospital Supply Corporation 
Low X-Ray, 400 Columbus Avenue, Valhalla, N.Y. 10595 (914)769-5900 


X-RAY CORPORATION 


-P -anentirely new concept in customer service, coming your way Soon! 









In combination, our Simulator and Layergraph 
are practically a "matched set"; only Toshiba 
makes both units and offers them together. 
No two units of different manufacture could 
function with the same maximum efficiency. 
They even use the same patient table. 

And each unit is distinctive in itself as well. 
The LX-7 Therapy Simulator synchronizes 
movement of the x-ray diaphragm and image 
intensifier. This results in a smaller field, and 
that in turn means less scatter radiation. So 
you benefit twice: better diagnostic results, 
with less interference in the ‘‘picture’’: and 
minimal radiation to both patient and staff. 
Also, the LX-7 is the only true universal 
simulator anywhere. It's compatible not only 
with Toshiba equipment, but with the Linacs, 
cobalt units, and other hardware of other 
manufacturers. 


The CS-B Axial Transverse Layergraph plans 


radiotherapy treatments that put maximum 


Toshiba 





LX-7 Therapy 
Simulator 


Transverse Layergraph 





CS-B Axial 





radiation into diseased tissue, minimum 
radiation into healthy tissue. Toshiba has built 
and installed 95% of all the transverse layer- 
graphs in use in the world today, and the CS-B 
is one of our proudest achievements. 

Separately or im tandem, here are two more 
front-runners from the broadest radiation 
therapy line in the world. No other manu- 
facturer can supply a therapy department's 
entire needs. Professor S. Takahachi's 
definitive "Atlas of Axial Transverse 
Tomography” obtained all its data on Toshiba 
equipment. And we match the breadth of our 
line with added engineering know-how and 
dependability, in every single piece of 
equipment. 

Toshiba products are distributed in the 
United States by the Profexray Division of 
Litton Industries. Contact your Profexray 
representative soon. His skills were made for 
your needs. 


TOSHIBA INTERNATIONAL CORP. 
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Fuji X-Ray film is acclaimed by doctors 
and technicians everywhere—for it com- 
bines everything you want in technical 
qualities with a reasonable cost. It’s 
number one in value! 


For quick delivery of the X-Ray film with 

reliable consistency, excellent contrast 
= : and low fog level, call your Fuji film 
~ 4 > v 3 dealer today. 


Distributed throughout the U.S. by: 


PYN E "x RAY 9 OR PO RATI O N а Chen * Los Angeles 


121 SPENCER PLACE, MAMARONECK, NEW YORK 10543 


PERFORMANCE 


The Measure of 
GE Innovation 
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We demonstrated, during the 
RSNA meeting, how equipment 
... Systems planning...service 
... and financing, make 
performance a total concept at 
General Electric. 


Now, see this measure of GE 
Innovation in a motion picture 
which capsulizes the essence 
of GE performance. It highlights 
all that GE exhibited at RSNA. 
Your GE representative can 
arrange a desk top viewing to 

fit your schedule. 


General Electric 
Medical Systems, 
Milwaukee, Toronto, Liege 


GENERAL @@ ELECTRIC 
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quality performance 
plus 
clinical convenience 


„Electronic orienta- 
A tion marker 
(Patient's Left or Right) 






А —— High resolution 
thermal image, 
525 lines by 600 
elements / line 
/ M | 
Movable tempera- / ^3 lines of patient 
ture scan line data 
provides graphic 
temperature profile _ 
below image ™ 
with scale cali- а Electronic indication 
brated to temper- of temperature 
° ature range range selected 
e selected. (2,4, 6 or 8? C). 
: The Spectrotherm System 1000 makes 
possible high resolution medical thermography 
with speed, simplicity and reliability. This 
advanced system is ideally suited for either high- 
volume screening or general clinical usage. 
Unique features include: Convenience of 
integrated infrared scanner and video display 
. automatic brightness control to assure good 
pictures with minimal adjustment... ability to 
freeze individual thermograms on the display 
. screen using the optional Image Storage Sub- 
system... direct graphical temperature read- 
fh out... and many more. The universal camera 
accepts Polaroid pack film, 4" x 5" sheet film 
. or 70mm roll film for maximum economy. 


The svstem is mounted on a versatile 
stand and includes a light-weight, 
clip-on mirror for over-the-bed use. 


















Basic performance specifications 
for the thermographic imager include 
525 line by 600 element/line resolu- 
tion, two-second scan, 0.2? C tempera- 
ture sensitivity, four temperature 
ranges, calibrated manual focus and 
30° field of view. 


All of these features have been 
designed into a compact, portable 
instrument for use in breast 


cancer detection, vascular studies, E 
incipient stroke screening and EN a 
: nd pow V 
rheumatoid arthritis diagnosis Pdl ass 
. A > 
and other applications. The result ss که‎ 
is the best thermographic system ые Р 
iwailable for medical diagnosis ie WP d 
€ c € i : c a} ا ج‎ YS aie y 
pt SS / Р 
eS 2 
4 E f 2 eS d / 
| 2 AO c \ / / 
“ 4 e WM OU Ea Ра e 
| | mB SPECTROTHERM Joe J A дв 
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specializing in medical thermography ASL S uf {С 
QS с T d Р E 
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635 Clyde Avenue, Mountain View, Ca 94040 / "AS "d ri / Ф РА 
| (415) 965-2100 کي ر‎ Z ж Же 
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Announcing the 


MV 300A 
| =a 300 FILM 
MOTORIZED 


X-RAY 
VIEWER 
READ 12 FILMS 


Over Six 





Now the Jumbo 6 over 6 300 Film Motorize 
Viewer, the only viewer made to, read 12. 
14 x 17” films or 84” wide panels of smalle 
film sizes. Individual control of light (brigh 
normal or off) for each of the 12 films. 50- 


Only 99%” Wide, 93 9/16” High, 28 9/16” Deep, | d 
! | Bank wide plexiglas viewing panels. 


15" Wide Formica shelf. 


300 Film capacity, 50—6 bank panels. Fast action—60 Second maximum access tim 
to any film. The 50 button—M V200C Select 
* is available for automatic case retrieval. 


Hundreds of MV200A are in use. Radiologis 
agree it is the best and now the MV300 
offers still greater value; easier reading, larg 
capacity, faster action, minimum floor spat 
and lowest cost per film! | 


Built. and designed same as the MV200A 200 film 
S & S Motorized Viewer with new modular construc- 
tion for easy delivery in sections and quick installation. 





MANUFACTURED BY MV300A 300 Film Viewer $ 9995.( 
: MV200A 200 Film Viewer 7630.4 
5. & S. X-RAY PRODUCTS INC. MV200C Selector 1395.( 
87-93 JAY STREET, BROOKLYN, N.Y. 11201 FOB Brooklyn, N.Y. 


Telephone: 212-624-7035 Brochures, Dimensions & Users List on reque 





ONE OF THE MANY S. & S. ACCESSORIES SOLD BY YOUR LOCAL X-RAY DEALER 
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$ approach to 
‚ improved 
image quality. 











mi ud iow VLL ATO" к PRS, POU шй "n 
first time — two new films and two new intensifying 
screens that combine to create three medical radio- 
graphic services. 

You also have new lightweight and durable cassette 
—and an innovative patient identification camera. 

They all help provide the improved image quality anc 
detail youre looking for. 

Film and screen combinations are color-coded, as 
shown here, so that you can identify each medical 
radiographic service correctly. 


For General Radiography: KODAK X-OMATIC Regular 
Intensifying Screen with KODAK X-Omatic G Film. 


For Radiography of Extremities: KODAK X-OMATIC Fine 
Intensifying Screen with KODAK X-OMATIC G Film. 


For High-Speed Radiography: KODAK Х-ОМАТІС Regular 
Intensifying Screen with KODAK X-OMATIC H Film. 


The new cassettes have curved covers that roll out the 
air to give you total, uniform film/screen contact. Also, 
a special latch that opens easily with one hand for 
quick film loading and unloading. 

The new identification camera records essential 
patient data on the radiograph in one second — faster 
than with lead figures. And it records the time of ex- 
posure clearly with a 24-hour time indicator which helg 
monitor patient flow and is ideal for examinations 
where sequential exposures are utilized. The camera 
operates in daylight at the exposure site to minimize 
errors and confusion. 

The new KODAK X-OMATIC Products are designed for 
90-second processing with KODAK X-OMAT Processors 
and Chemicals. 

For more information and demonstration, contact 
your Kodak Technical Sales Representative —or your 
x-ray products dealer. 

EASTMAN KODAK COMPANY 
Radiography Markets Division 
Rochester, N. Y. 


NeW XOMATIC Products...from Kodak 
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Special reason to buy the most 
reliable x-ray processor now. 


Ask anyone who owns or uses one 
about the reliability of the Pakorol- 
XU. Excellent quality processing, 
minimum maintenance, minimum 
down-time will be their reply. 
But now there's a particular cost 
advantage to buying it now. For a 
limited time you can buy the same 
Pakorol-XU that set all the 
quality and reliability 
standards, at a new, low 
price— $6,900, U.S. User 
Net, F.O.B. Minneapolis. 
(Price subject to change 
without notice.) If you need 
additional capacity or are 


and reliability. 














Bind Your 
Journal Issues 
Into Valuable 

Vigilant Volumes 


Pertinent information you sometimes desperately need is too often 
in the Journal issue you cannot find. Single copies have a way of 
getting lost, misplaced or destroyed. It is better for you to let us 
permanently bind each journal into semi-annual or annual volumes 
—then your reference source is always complete, organized and 
instantly at your service. We call them "Vigilant Volumes"; they 
so carefully store and provide on instant notice so much knowl- 
edge of timely value. 





The cost per ''Vigilant Volume," by official commission from the 
journal publishers is but $5.95 per volume, permanently hard bound 
in washable buckram, gold embossed with period dates, journal 
name and special insignia—plus your name stamped in gold leaf. 
"Vigilant Volumes'' are handsome library additions too, real con- 
versation pieces. These volumes are bound in the authorized colors. 


HOW TO ORDER 
Simply ship your journal issues to us via parcel post, together with 
your name, address, AND REMITTANCE, at $5.95 per volume. Within 
45 days after receipt, bound volumes will be shipped to you. Price 
subject to change without notice. Please remit 504 per volume for 
return transportation and handling. 


PUBLISHER'S AUTHORIZED 
BINDERY SERVICE, Ltd. 


(Authorized Binders of All Journals) 
4440 W. Roosevelt Rd. 
Chicago, I!linols 60624 














considering the advantages of de- 
centralized processing, get the facts 
now. Fast action can help 
save some of your budg 
et without sacrificing 
all-important quality 
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[C] Send descriptive information and information about the 


Mail to: Duane Gibbons, Pako Corporation, 


C] Have Distributor call to go over the,details. 
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X-RAY à; 
PRODUCTS 


Pako Corporation, 6300 Olson Mem. Hwy. 
Minneapolis, Minnesota 55440 
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gps Processing Systems for the Medical and Industrial X-Ray 
b Photographic, Motion Picture and Graphic Arts Industries 


PHAROS 
“CURTAINED” 
ILLUMINATORS 


For Better Viewing 
PHOTOREPRO 


AUTOMATIC with push-button operated motor- 
ized curtains and stepless brightness con- 
trol. 


AUTOMATIC-HI the impressive new model with 
brightness increased by 50%. 


* * * 


PHOTOREPRO with manually operated curtains, 
built-in footswitch controlled 42.000 Lumen 


Halogen Spotlight. High Light Intensity 
(100 W.) of stepless adjustable Viewing Area. 
For General Inspection, Spot Viewing and 
Photoreproduction. 

* 7 9 


CLASSIC the manually operated standard model 
with 6-level or stepless brightness control. 


* * * 


HI-INTENSITY extra brightness (135 W.) 9-level 
or stepless light intensity control. 


FOR ADDITIONAL INFORMATION: 
Contact your X-ray Supply Company or 
PHAROS VIEWING EQUIPMENT. 


132 MYRTLE AVE., FORT LEE, N.J. 07024 


PHAROS == 
= VIEWING 
EQUIPMENT — 
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Intensilux HRS is a new high resolution image 
intensification system specifically designed 
for fluoroscopic procedures. 


This is a new CCR image intensification system. Designed specifically for the 
visualization of fine detail throughout the procedural spectrum. It will improve 
image intensification, viewing and recording techniques. 
Why? 
Because it offers the choice of high-resolution optical imaging with 9/5” 
6/4" or 6" modes (100 line pair/inch). 
Because it gives you a three port high detail distributor close-coupled 
to the x-ray tube. 
Because its interlock beam splitter reflects 90% and transmits 10%. So you 
get continuous TV viewing while utilizing cine and camera spot filming. 
Image-storage versatility is assured because of integrated television photo 
and cine recording devices. 
Intensilux HRS is completely self-contained. With an integral power supply. 
No accessory requirements. And — it’s computer controlled to meet BRH 
radiation standards. 
And of course it’s easy to use. Remote control of fluoroscopic mA and kVp. 
Digital panel meters for direct readout of exposure values. Universal mounting 
fixtures. 


And much more. Your CGR representative has all the details. 





. ОЕ MEDICAL CORPORATION 2519 Wilkens Avenue, Baltimore, Maryland 21203, (301) 233-2300 
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- Your Heart Association 
can help 
you 
help your 
patients 


Contributed by the Publisher 


Your patients and their families might have questions about the 
heart and blood vessel diseases. Your Heart Association has 
prepared a variety of pamphlets to assist you in answering their 
questions in simple non-technical language. 


Produced under the guidance of leading cardiovascular spe- 
cialists, these pamphlets deal with such subjects as heart attack, 
stroke, hypertension, rheumatic fever, congestive failure, inborn 
heart defects, varicose veins and other disorders. There are also 
pamphlets advising on risk factors related to heart attack. 


Booklets on therapeutic sodium-restricted or cholesterol-lower- 
ing diets are also available on a physician's prescription only. 


Ask your local Heart Association for a catalogue listing all these 
free materials and order a supply. 


American Heart 
Association м 


44 EAST 23rd ST., NEW YORK, N.Y. 10010 
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Here's the best way to organize 
your spot films for display and 
filing —with Radx spot film 


P.O. Box 19164, Houston, Texas 77024 





: Send | d pri f: 7 
holders.They're available in | TP Sanc prises m 
70, 90 and 105mm sizes, perfectly [] 105 mm 
transparent and easy to handle. 
Name 
misfiling and spot film confusion. | Institution 





Get Radx spot film holders by the 
carton or case. Send the coupon 
for prices and samples, or phone 

(713) 468-9628. 


Street Address or P.O. Box 





| 
| 
| 
| 
| 
| 
| 
| 
So forget fingerprints and | 
| 
| 
| 
| City 
| 
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We put oür heads together 
‘to bring you the latest in modern 
diagnostic and therapeutic equipment. 


is 45% larger than comparable equi 
ment. Linearity of +3% over entire fi V 
. produces clear, undistorted imad Bi 


Introducing the Dyna™ 
Camera 2C. The new Dyna 
Camera 2C incorporates a 
radically new detector design 
to provide the finest diagnostic 
gamma images ever produced 
by a scintillation camera. 
Resolution is now significantly 
greater than 3/16” without 
sacrifice of speed, uniformity 
or linearity. The 11.8” field 


Introducing Omnivie 
NM For use with Picker's Di 
3H Camera 2C, the Omnivi 
ushers in the new era - | 
= whole-body ifnaging w 
E 2 E | a scintillation camé 
D , Features variable field į 

up to 24" x 76" and 4 
minification. This реги“ % 
large- idm Or multi- огой, ай 
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distortions of dier 
collimators or іпсопу д 
іепсе of multiple imagi? 9 






Introducing the Ther 
A universal radiatř 
therapy simulator to aid in teaching а . 
in developing comprehensive, асси. [ 
treatment plans for Co, linear acceleratd & 
or in brachytherapy plannii ў 
П provides means for pinpointing turnc Ж 
confirming entry and exit ports, aj fils 
verifying beam coverage before and durif э 
the treatment series. Picker Corporatic: „ | 
295 Miner Road, Cleveland, Ohio 44143 


| PICKER LN 


ONE OF THE CIT. COMPANIES | P 


